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DIVISION I 
GENERAL REQUIREMENTS 


SECTION 101 
TERMS AND DEFINITIONS 


101.01 Meaning of Terms. These specifications are generally writ- 
ten in the imperative mood. In sentences using the imperative mood, the 
subject, “‘the Contractor,”’ is implied. Implied in this language is “‘shall,’’ 
“shall be,’’ or similar words and phrases and are considered mandatory. 
In material specifications, the subject may also be the supplier, fabricator, 
or manufacturer supplying material, products, or equipment for use on the 
project. 


Whenever the Contractor is specifically directed or implied by these 
specifications to “give notification’ or “‘notify,’’ it is implied that the 
Contractor give such notification to the Engineer. Likewise, whenever the 
Engineer is implied to “give such notification”’ or “‘notify,’’ it is implied 
that the Engineer give such notification to the Contractor. 


Whenever anything is, or is to be, done, if, as, or, when, or where 
‘‘contemplated, required, determined, directed, specified, authorized, 
ordered, given, designated, indicated, considered necessary, deemed nec- 
essary, permitted, reserved, suspended, established, approval, approved, 
disapproved, acceptable, unacceptable, suitable, accepted, satisfactory, 
unsatisfactory, sufficient, insufficient, rejected, or condemned,”’ it shall be 
understood as if the expression were followed by the words ‘“‘by the 
Engineer’”’ or “‘to the Engineer.”’ 


The word “‘will’’ generally pertains to decisions or actions of the 
Engineer. 


101.02 Abbreviations. Wherever the following abbreviations are 
used in these specifications or on the plans, they are to be construed the 
same as the respective expressions represented: 


AAN—American Association of Nurserymen 
AASHTO—Ame rican Association of State Highway and Transportation 
Officials 
ACI—American Concrete Institute 
AGC—Associated General Contractors of America 
AlISC—American Institute of Steel Construction 
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AISI—American Iron and Steel Institute 
ANSI—American National Standards Institute 
ASA—American Standards Association 
ASTM—Ame rican Society for Testing and Materials 
AWG—American Wire Gauge 
AWS—American Welding Society 
AW WA—American Water Works Association 
NEC—National Electric Code 
EIA—Electronic Industries Association 
ETL—Electrical Testing Laboratories 
FHWA—Federal Highway Administration 
FSS—Federal Specifications and Standards, General Services 
Administration 
IES—Illumination Engineering Society 
IMSA—International Municipal Signal Association 
ITE—Institute of Transportation Engineers 
-MIL—Military Specifications 
MUTCD—Manual on Uniform Traffic Control Devices (far Streets and 
Highways) 
NDOT—Nevada Department of Transportation 
NEMA—National Electrical Manufacturers Association 
NRS—Nevada Revised Statutes 
OSHA—Occupational Safety and Health Administration 
REA—Rural Electrification Association 
SI—International System of Units 
UL—Underwriters Laboratories, Incorporated | 


101.03 Definitions. Wherever in these specifications or in other con- 
tract documents the following terms or pronouns in place of them are 
used, the intent and meaning shall be interpreted as follows: 


Advertisement. The public announcement, as required by law, invit- 
ing bids for work to be performed or materials to be furnished. 


Award. The acceptance of a bid by the Department. 


Base Course. The layer or layers of specified or selected material of 
designed thickness on a subbase or a subgrade to support a surface course. 


Bid, Bid Proposal, Proposal. The offer of a bidder, on the prescribed 
form, to perform the work and to furnish the labor and materials at the 
prices quoted. 


Bidder. An individual, partnership, firm,.corporation, or any accept- 


able combination thereof, or joint venture, submitting a bid for the 
advertised work. 
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Bridge. A structure, including supports, erected over a depression or 
an obstruction, such as water, a highway, or railway, and having a track or 
passageway for carrying traffic or other moving loads and having an 
opening measured along the center of roadway of more than 6 m between 
undercopings of abutments or spring lines of arches or extreme ends of 
openings for multiple boxes for multiple pipes. For multiple pipes to be 
measured the clear distance between openings shall be less than half of the 
smaller contiguous opening. 


Bridge Length. The greater dimension of a structure measured along 
the center of the roadway between backs of abutment backwalls or 
between ends of bridge floor. 


Bridge Roadway Width. The clear width of structure measured at 
right angles to the center of the roadway between the bottom of curbs or, if 
curbs are not used, between the inner faces of parapet or railing. 


Calendar Day. Every day shown on the calendar, beginning and 
ending at midnight. 


Channel. A natural or artificial water course. 


Contract. The written agreement between the Department and the 
Contractor setting forth the obligations of the parties thereunder, includ- 
ing, but not limited to, the performance of the work, the furnishing of 
labor and materials, and the basis of payment. 


The contract includes the invitation for bids, proposal, any subcontrac- 
tor or DBE/WBE forms, contract form and contract bond, standard 
specifications, supplemental notice, special provisions, general and 
detailed plans, notice to proceed, and any change orders and supplemental 
agreements that are required to complete the construction of the work in 
an acceptable manner, including authorized extensions and basis of pay- 
ment thereof, all of which constitute one instrument. 


Contract Bond. The approved form of security, executed by the 
Contractor and his surety or sureties, guaranteeing complete execution of 
the contract and all supplemental agreements pertaining thereto and the 
payment of all legal debts pertaining to the construction of the project. 


Contract Change Order. A written order to the Contractor, covering 
changes in the plans, specifications or quantities, within the scope of the 
contract, and establishing the basis of payment and time adjustments for 
the work affected by the changes. 


Contract Item (Pay Item). An item of work specifically described 
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and for which a price, either unit or lump sum, is provided. It includes the 
performance of all work and the furnishing of all labor, equipment, and 
materials described in the text of a specific item included in the contract or 
described in the standard specifications, supplemental specifications or 
special provisions, or supplemental notices of the contract. Contract items 
are numbered so that the first 3 digits of the item number correspond to the 
Section of the same number. Thus, in Item No. 203 2008, which is the 
item number for roadway excavation, the number 203 is the Section 
number and corresponds to Section 203 of the standard specifications. 


Construct each contract item under the specifications contained in the 
Section of the same number, i.e., the number preceding aforementioned 
last 4 digits. 


Contractor. The individual, partnership, firm, corporation, or any 
acceptable combination thereof, or joint venture, contracting with the 
Department for performance of prescribed work. 


Contract Time. Specified time allowed for completion of the contract. 


In case a calendar date of completion is shown in the proposal in lieu of 
the number of working or calendar days, the contract shall be completed 
by that date. 


Culvert. Any structure not classified as a bridge which provides an 
opening under the roadway. 


Department. The party of the first part to a contract which shall be the 
Department of Transportation as constituted under the laws of the State of 
Nevada, for the administration of highway work. 


Detour. A temporary route for traffic around a closed portion of road. 


Directors. The directors of the Department of Transportation of the 
State of Nevada as established by the laws of the State of Nevada, acting 
directly or through their authorized representatives. 


Divided Highway. A highway with separated roadways for traffic in 
opposite directions. 


Employee. Any person working on the project mentioned in the con- 
tract of which these specifications are a part, and who is under the 
direction and control of, or receives compensation from, the Contractor or 
his subcontractor. 


Engineer. The Director of the Department of, Transportation of the 
State of Nevada, acting either directly or through his duly authorized 
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representatives, who is responsible for the engineering supervision of the 
construction. 


Equipment. All machinery and equipment, together with the neces- 
sary supplies for upkeep and maintenance, and also tools and apparatus 
necessary for the proper construction and acceptable completion of the 
work. 


Extra Work. An item of work not provided for in the contract as 
awarded but found essential to the satisfactory completion of the contract 
within its intended scope. 


Frontage Road or Frontage Street. A local street or road auxiliary to 
and located generally on the side of an arterial highway for service to 
abutting property and adjacent areas and for control of access. 


Highway. A general term denoting a public way for purposes of 
vehicular travel, including the entire area within the right of way. 


Highway under Construction or Reconstruction. That portion of a 
highway being in any part constructed or reconstructed, including those 
sections of highway between the portion under construction or reconstruc- 
tion and the pits and the sources of materials approved by the Department 
for that particular portion of highway under construction or reconstruc- 
tion. 


Holidays. In the State of Nevada, these occur on: 


January 1 (New Year’s Day) 

Third Monday in January (Martin Luther King Jr.’s Birthday) 
Third Monday in February (Presidents Day) 

Last Monday in May (Memorial Day) 

July 4 (Independence Day) 

First Monday in September (Labor Day) 

October 31 (Nevada Day) 

November 11 (Veterans’ Day) 

Fourth Thursday in November (Thanksgiving Day) 

Friday following fourth Thursday in November (Family Day) 
December 25 (Christmas Day) 


or on any day that may be appointed by the President of the United States 
for public fast, thanksgiving or as a legal holiday. 


If January 1, July 4, October 31, November 11, or December 25 falls 
upon a Sunday, the Monday following shall be observed as a holiday. 


If January 1, July 4, October 31, November 11, or December 25 falls 
upon a Saturday, the Friday preceding shall be observed as a holiday. 
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Inspector. The Engineer’s authorized representative assigned to make 
detailed inspections of contract performance. 


Laboratory. The testing laboratory of the Department or any other 
testing laboratory which may be designated by the Engineer. 


Major Contract Item. A ‘“‘major item’’ shall be construed to be any 
individual bid item included in the proposal that has a total cost equal to or 
greater than $50,000 or 5% of the total contract cost, whichever is the 
lesser amount. The total contract cost shall be computed on the basis of 
the proposal quantities and contract unit prices. 


Materials. Any substances specified for use in the construction of the 
project and its appurtenances. 


Median. That portion of a divided highway separating the travel ways 
for traffic generally in opposite directions. 


Notice to Contractors. The official notice inviting bids for the pro- 
posed work. 


Notice to Proceed. A written notice to the Contractor to proceed with 
the contract work. 


Pavement Structure. The combination of base course and surface 
course placed on a subgrade to support the traffic load and distribute it to 
the roadbed. 


Plans. The approved project plans and standard plans, profiles, typical 
cross sections, working drawings and supplemental drawings, or exact 
reproductions thereof, which show the location, character, dimensions 
and details of the work to be performed. All such documents are to be 
considered as a part of the plans whether or not noted in the special 
provisions. 


In the above definition, these terms are defined as follows: 
(a) Standard Plans—The standard plans of the Department. 


(b) Project Plans—The project plans are specific details and dimensions 
peculiar to the work and are supplemented by the standard plans 
insofar as the same may apply. 


Profile Grade. The trace of a vertical plane intersecting the top 
surface of the proposed structural section as shown on the plans. Profile 
grade means either elevation or gradient of such trace according to the 
context. 
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Project. The specific section of the highway together with all appurte- 
nances and construction to be performed thereon at the prices quoted. 


Proposal Form. The approved form on which the Department 
requires bids to be prepared and submitted for the work. 


Proposal Guaranty. The security furnished with a bid to guarantee 
that the bidder will enter into the contract if his bid is accepted. 


Right of Way. A general term denoting land, property or interest 
therein, usually in a strip, acquired for or devoted to transportation 
purposes. 


Road. A general term denoting a public way for purposes of vehicular 
travel, including the entire area within the right of way. 


Roadbed. The graded portion of a highway within top and side slopes, 
prepared as a foundation for the pavement structure and shoulders. 


Roadside. A general term denoting the area adjoining the outer edge 
of the roadway. Extensive areas between the roadways of a divided 
highway may also be considered roadside. 


Roadside Development. Those items necessary to the complete high- 
way which provide for the preservation of landscape materials and fea- 
tures; the rehabilitation and protection against erosion of all areas 
disturbed by construction through seeding, sodding, mulching and the 
placing of other ground covers; such suitable planting and other improve- 
ments as may increase the effectiveness and enhance the appearance of the 
highway. 


Roadway. The portion of a highway within limits of construction. 
Shoulder. The portion of the roadway contiguous with the traveled 
way for accommodation of stopped vehicles, for emergency use, and for 


lateral support of base and surface courses. 


Sidewalk. That portion of the roadway primarily constructed for the 
use of pedestrians. 


Special Provisions. Additions and revisions to the standard specifica- 
tions covering conditions peculiar to an individual project. 


Specifications. The directions, provisions, and requirements con- 
tained in the standard specifications as modified by the special provisions. 
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Whenever the term ‘‘these specifications’’ is used in this book, it means 
the provisions set forth in this book. 


State. The State of Nevada acting through its authorized representa- 
tives. 


Street. A general term denoting a public way for purposes of vehicular 
travel, including the entire area within the right of way. 


Structures. Bridges, culverts, catch basins, drop inlets, retaining 
walls, cribbing, manholes, end walls, buildings, sewers, service pipes, 
underdrains, foundation drains and other features which may be encoun- 
tered in the work and not otherwise classed herein. 


Subcontractor. Any individual, partnership, firm, corporation or any 
acceptable combination thereof, or joint venture, to which the Contractor, 
with the consent of the Department, sublets any part of the contract. 


Subgrade. The top surface of a roadbed upon which the pavement 
structure and shoulders, including curbs, are constructed. 


Substructure. All of that part of the structure below the bearings of 
simple and continuous spans, skewbacks of arches and tops of footings of 
rigid frames, together withbackwalls, wingwalls and wing protection 
railings. 


Superintendent. The Contractor’s authorized representative in 
responsible charge of the work, present on the work at all times during the 
progress to supervise and direct the construction, to receive and fulfill 
instructions from the Engineer, and to accept orders for changed and extra 
work. 


Superstructure. All that part of a structure above the bearings of 
simple and continuous spans, skewbacks of arches and top of footings of 
rigid frames; excluding backwalls, wingwalls and wing protection rail- 
ings. 


Supplemental Agreement. A written agreement made and entered 
into by and between the Contractor and the Department covering work not 
otherwise provided for, revisions in or amendments to the terms of the 
contract, or conditions specifically prescribed in the specifications as 
requiring supplemental agreements. Such supplemental agreements 
become a part of the contract when approved and properly executed. 


Supplemental Notice. Additions and revisions to the plans and 
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specifications that are written and issued to prospective bidders after 
advertisement and before the bid opening. 


Surety. The corporation, partnership, or individual, other than the 
Contractor, executing a bond furnished by the Contractor. 


Surface Course. One or more layers of a pavement structure designed 
to accommodate the traffic load, the top layer of which resists skidding, 
traffic abrasion, and the disintegrating effects of climate. The top layer is 
sometimes called “‘wearing course.”’ 


Traffic Lane. The portion of a traveled way for the movement of a 
single line of vehicles. 


Traveled Way. That portion of roadway for the movement of vehicles 
exclusive of shoulders and auxiliary lanes. 


Work. The furnishing of all labor, materials, equipment and inciden- 
tals necessary or convenient to the successful completion of the project 
and the carrying out of the duties and obligations imposed by the contract. 


Working Day. A calendar day on which weather and other conditions 
not under the control of the Contractor will permit construction operations 
to proceed for the major part of the day (5 hours) with the normal working 
force engaged in performing the controlling item or items of work which 
would be in progress at that time, exclusive, however, of Saturdays, 
Sundays, State recognized holidays, and any day that is incumbent upon 
the Contractor, by means of a labor union, to observe as a holiday. 
However, if the Contractor elects to work on such days, those days will be 
considered as a working day. 


Working Drawings. Stress sheets, shop drawings, erection plans, 
falsework plans, framework plans, cofferdam plans, bending diagrams for 
reinforcing steel, or any other supplementary plans or similar data which 
the Contractor is required to submit to the Engineer for approval. 
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SECTION 102 


BIDDING REQUIREMENTS AND CONDITIONS 


102.01 Notice to Contractors. The Department will give notice of 
letting of the work. The ‘‘Notice to Contractors’’ will contain a descrip- 
tion of proposed work, together with information to the bidder regarding 
access to the proposal forms, plans, specifications, and the reservation of 
the right of Department to reject any or all bids. 


102.02 Prequalification of Bidders. All bidders shall be prequali- 
fied as required by law. To be qualified, submit, under oath, on the 
standard form furnished by the Department, a statement of your financial 
ability and experience in the performance of contracts for public work. 
Attest to the verity of the data submitted by executing the appropriate 
certificate which is a part of the “‘Contractor’s Statement of Experience 
and Financial Condition for Prequalification.’’ After verifying the infor- 
mation contained in the statement, the Department will notify the submit- 
ter of the maximum bidding capacity and class of work upon which he will 
be eligible to bid. 


In order to remain on the qualified list, submit a new statement before 
the expiration of the current prequalification. If not already qualified, 
submit a statement of financial ability and experience, current within 9 
months, at least 5 full days before the date set for the opening of bids in 
order to have it considered, but qualification will not be granted until such 
statement has been verified. 


No contract will be awarded to a Contractor with a prequalification 
statement which is not current on the date the contract is awarded. 


Nothing contained in this Section shall be construed as depriving the 
Department of its discretion in the matter of determining the lowest 
responsible bidder. 


On Federal-aid projects, any Contractor otherwise qualified by the State 
of Nevada to perform such work is not required to be licensed nor to 
submit application for license in advance of submitting a bid or having 
such bid considered, provided, however, that such exception does not 
constitute a waiver of the State’s right under its license laws to require a 
Contractor, determined to be a successful bidder, to be licensed to do 
business in the State of Nevada in connection with the award of a contract 
to him. 


No bid will be accepted from a Contractor to whom a proposal form has 
not been issued by the Department. 
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102 BIDDING REQUIREMENTS AND CONDITIONS 


102.03 Contents of Proposal Forms. Upon request, the Department 
will furnish the prospective bidder with a proposal form. This form will 
state the location and description of the contemplated construction and 
will show the approximate estimate of the various quantities and kinds of 
work to be performed or materials to be furnished, and will have a 
schedule of items for which unit bid prices are invited. The proposal form 
will state the time in which the work must be completed, the amount of the 
proposal guaranty, and the date, time, and place of the opening of 
proposals. The form will also include any special provisions or require- 
ments which vary from or are not contained in the standard specifications. 


All papers bound with or attached to the proposal form are considered a 
part thereof and do not detach or alter them when submitting the proposal. 


The plans, specifications, supplemental notices to contractors and other 
documents designated in the proposal form will be considered a part of the 
proposal whether attached or not. 


Pay the Department the sum stated in the advertisement and ‘‘Notice to 
Contractors’ for each copy of proposal form and each set of plans. The 
contract documents are nonreturnable and no refund will be made. 


Make checks in payment for plans and specifications payable to the 
Nevada Department of Transportation. 


(a) Subcontractor Information. By the provisions of NRS 338.140 and 
NRS 338.145 comply with the following requirements: 


1. Provide the name of each subcontractor who will be paid an amount 
exceeding 5% of the total bid. Within 2 hours after the completion 
of the opening of bids, the 3 apparent lowest bidders must submit a 
list of the names of each subcontractor who will be paid an amount 
exceeding 1% of the total bid or $50,000.00, whichever is greater, 
and the number of the license issued to the subcontractor pursuant 
to Chapter 624 of NRS. Failure to submit such lists within the 
required time, will deem the bid non-responsive. 


2. Also include a description of the portion of the work or improve- 
ment which each subcontractor named in the bid will complete. 


3. A subcontractor named by the bidder who is not properly licensed 
for that portion of the work will be deemed unacceptable. If the 
subcontractor is deemed unacceptable, provide an acceptable sub- 
contractor before the award of the contract. 


Fill out and sign the ‘‘NDOT Bidder Subcontractor Information’’ 
forms, which are appended to the Special Provisions, concerning the 
above requirements. 


102.04 Interpretation of Quantities in the Proposal. The quanti- 
ties given in the *‘Notice to Contractors’’ and in the proposal and contract 
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forms are approximate only, being given as a basis for the comparison of 
bids, and the Department does not, expressly or by implication, agree that 
the actual amount of work will correspond therewith, but reserves the 
right to increase or decrease the amount of any class or portion of the 
work, or to omit portions of the work, as may be deemed necessary or 
advisable. 


102.05 Examination of Plans, Specifications, Contract Documents 
and Site of Work. The Department will prepare plans and specifications 
giving such directions as will enable any competent mechanic or contrac- 
tor to carry them out. Carefully examine the site of the proposed work, the 
proposal, plans, specifications, supplemental specifications, special provi- 
sions and contract forms before submitting a proposal. The submission of 
a bid will be considered prima facie evidence that such examination was 
made and with satisfaction as to the conditions to be encountered in 
performing the work and as to the requirements of the plans, specifica- 
tions, supplemental specifications, special provisions and contract docu- 
ments. 


The Engineer will decide all questions which may arise as to the 
interpretation of the plans and specifications. Only certain Department 
employees are authorized to interpret the plans and specifications. Do not 
rely upon verbal interpretations given by Department employees in form- 
ing bids, but only upon written interpretations signed by an authorized 
Department employee. Requests for clarification must be made no later 
than 5 days before bid opening. Copies of the written interpretation will be 
served by the Department upon all those contractors who have received 
bid sets. 


When a pay item is shown on the plans and not in the proposal, and such 
pay item is not specifically excluded from payment either in these specifi- 
cations or in the contract documents, the pay item shall then be considered 
an obvious omission in the proposal and payment will be made according 
to Subsection 104.03. 


Whenever the Department has obtained subsurface information con- 
cerning possible material sources, said information will be included in 
Section 106. 


If foundation reports and soil profiles are available, the findings and 
conclusions presented in said contract documents were prepared by gener- 
ally accepted engineering principles and practices. The information shown 
on the log of test borings applies only at the location of the borings and at 
the time of drilling. Subsurface conditions may be expected to differ at 
other locations or to change at these locations with time. 


Information derived from inspection of records of subsurface investiga- 
tions made by the Department will not in any way relieve the Contractor 
from fulfilling the terms of the contract. 
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If a mass diagram has been prepared for a project, it will be available 
with the understanding that the swell or shrinkage factors of the excavated 
material and the direction and quantities of haul or overhaul as shown on 
said mass diagram are for the purpose of estimating quantities only. 


102.06 Preparation of Proposal. Submit the proposal upon the 
forms furnished by the Department. Specify a unit price in figures for 
each pay item for which a quantity is given, and show the products of the 
respective unit prices and quantities, written in figures in the column 
provided for that purpose, and the total amount of the proposal obtained 
by adding the amount of the several items. In the event that more than 2 
decimal places are used in representing a unit price, all numbers beyond 
the second decimal will be truncated and the product for the affected item 
and the total amount of the bid will be recomputed by the Department 
accordingly. Show all figures in ink or type. 


When an item in the proposal contains a choice to be made, indicate the 
choice in writing, according to the specifications for that particular item, 
and thereafter no further choice. will be permitted. 


The bidder’s proposal must be signed with ink by the individual, by one 
or more members of the partnership, by one or more members or officers 
of each firm representing a joint venture, or by one or more officers of a 
corporation, or by an agent of the Contractor, legally qualified and 
acceptable to the State. If the proposal is made by an individual, show his 
name and post office address; by a partnership, show the name and post 
office address of each partnership member; as a joint venture, show the 
name and post office address of each member or officer of the firms 
represented by the joint venture; by a corporation, show the name of the 
corporation and the business address of its corporate officials. 


102.07 Irregular Proposals. Proposals will be considered irregular 
and may be rejected for the following reasons: 


(a) If the proposal is on a form other than that furnished by the 
Department, or if the form is altered or any part thereof is detached. 


(b) If there are unauthorized additions, conditional or alternate bids, or 
irregularities of any kind which may tend to make the proposal 
incomplete, indefinite, or ambiguous as to its meaning. 


(c) If the bidder adds any provisions reserving the right to accept or 
reject an award, or to enter into a contract pursuant to an award. 


This does not exclude a bid limiting the maximum gross amount of 
awards acceptable to any one bidder or at any one bid letting, 
provided that the selection of any bid awards be made by the 
Department. See Subsection 102.14. 
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(d) If the unit prices contained in the proposal are obviously unbal- 
anced, either in excess or below the reasonable cost analysis values. 


(e) If the proposal does not contain a unit price for each pay item listed 
except in the case of authorized alternate pay items. 


102.08 Proposal Guaranty. No proposal will be considered unless 
accompanied by a proposal guaranty, in the amount equal to 5% of the 
bid, made unconditionally payable to the State of Nevada, Department of 
Transportation. The guaranty may be cash, cashier’s check, certified 
check, postal money order, bank money order, express money order, bank 
draft or an undertaking executed by a corporate surety company author- 
ized to do business in the State of Nevada or any other guaranty that may 
be especially approved by the Department. Such proposal guaranty is to be 
forfeited to the Department should the bidder to whom the contract is 
awarded fail to enter into the contract within 20 days after the award. 


102.09 Delivery of Proposals. Preferably submit each proposal in a 
special envelope furnished by the Department. Fill in correctly the blank 
spaces on the envelope to clearly indicate its contents. When an envelope 
other than the special one furnished by the Department is used, provide 
one of the same general size and shape and mark similarly to clearly 
indicate its contents. When sent by mail, address the sealed proposal to the 
Department at the address and in care of the official in whose office the 
bids are to be received. All proposals will be filed before the time and at 
the place specified in the advertisement and “‘Notice to Contractors.”’ 
Proposals received after the time for opening of bids will be returned 
unopened. 


102.10 Withdrawal or Revision of Proposals. A proposal may be 
withdrawn or revised after it has been deposited with the Department, 
provided the request for such withdrawal or revision is received by the 
Department, in writing, by fax, or by telegram, before the time set for the 
opening of proposals. The withdrawal of a proposal shall not prejudice the 
right to file a new proposal provided it is received before the time set for 
opening of proposals. 


Because of the physical limitations of receipt of information by facsim- 
ile transmission, there is no guarantee by the Department that the confi- 
dentiality of a revision submitted by fax can be maintained, because it is 
not ‘‘sealed’’ upon receipt. Also, the Department makes no guarantee that 
a machine will be available to receive such transmission or that telephone 
lines will be open. 


102.11 Public Opening of Proposals. Proposals will be opened and 
read publicly at the time and place indicated in the advertisement and 
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‘‘Notice to Contractors.’’ Bidders, their authorized agents and other 
interested parties are invited to be present. 


102.12 Disqualification of Bidders. Any of the following reasons 
may be considered as sufficient for the disqualification of a bidder and the 
rejection of his proposal or proposals: 


(a) 


(b) 


(c) 


(d) 


(e) 


More than one proposal for the same work from an individual, firm 
or corporation under the same or different name. 


Evidence of collusion among bidders. Participants in such collusion 
will receive no recognition as bidders for any future work of the 
Department until any such participants shall have been reinstated as 
a qualified bidder. 7 


For Federal-aid projects the U.S. Department of Transportation 
(DOT) operates a toll-free “‘hotline,’’ 1-800-424-9071, Monday 
through Friday, 8:00 a.m. to 5:00 p.m., eastern time. Anyone with 
knowledge of possible bid rigging, bidder collusion, or other fraud- 
ulent activities should use the ‘“‘hotline.’’ All information will be 
treated confidentially and caller anonymity will be respected. 


Unsatisfactory performance record as shown by past work for the 
Department judged from the standpoint of workmanship and 
progress. 


Uncompleted work which in the judgment of the Department might 
hinder or prevent the prompt completion of additional work if 
awarded. 


Failure to pay or satisfactorily settle all bills due for labor, equip- 
ment, or material on prior or existing contracts. 


(f) Failure to hold a valid license of a class corresponding to the work to 


(g) 


(h) 


be done as required by the State Contractor’s License Law. How- 
ever, it is not required to have a Contractor’s license in order to bid 
on Federal-aid projects as long as licensed at time of award. 


Failure to comply with any qualification regulations of the Depart- 
ment. 


The Federal Highway Administration has debarred certain compa- 
nies and individuals from participation in Federally assisted projects 
for periods ranging from 6 months to 3 years. 


You are advised to contact the Department’s Contract Compliance 
Office, (702) 888-7497, for the names of the debarred companies 
and/or individuals before accepting and relying on any quote from 
any company or individual. The debarred companies or individuals 
will not be allowed to participate in federally assisted projects 
during the period of their debarment. 
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While this prohibition operates to preclude them from employment 
as prime contractors, subcontractors, consultants or employees on 
Federal-Aid projects, the named corporations and individuals may 
still serve as materials suppliers for prime or subcontractors. 


102.13 Material Guaranty. The successful bidder may be required 
to furnish a complete statement of the origin, composition, and manufac- 
ture of any or all materials to be used in the construction of the work 
together with samples, which samples may be subject to the tests provided 
for in these specifications to determine their quality and fitness for the 
work. 


102.14 Combination or Conditional Bids. On certain projects bids 
may be submitted on more work than is desired to be awarded. Indicate 
the total amount desired to be accepted and the Department will determine 
which of the low bids on these projects, up to the final total indicated, will 
be accepted. This limitation will only apply to those projects on which the 
following statement has been included in the proposal and is properly 
filled in. 


‘“We desire to disqualify all of our bids at which in combination exceed 
Ee MLOLALEOL Distr eae tsar: 2 fi aA a eRe contracts and hereby 
authorize the Department to determine which bids shall be disqualified. 
Bids have been submitted on the following contract(s) -.....22.000.........eeeeees 
as of this date that have not yet been awarded and are to be considered in 
determining if the above total amount is exceeded.”’ 


‘‘A proposal guaranty, conforming to Subsection 102.08, in the amount 
Dingnittine the Hid. Bro: accompanies the proposal for contract number(s) 
Pe Peet at Py ys or has been filed with the Department in advance.”’ 


102.15 Motor Fuel Tax Refund. It is understood and agreed that the 
price bid for the work to be done under the contract shall include the 
applicable tax on motor vehicle fuel and special fuel as required by NRS 
Chapters 365 and 366. 


Determine if subcontractors have reported fuel consumption to the State 
of Nevada, Department of Motor Vehicles and Public Safety as required 
by law. 
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SECTION 103 


AWARD AND EXECUTION OF CONTRACT 


103.01 Consideration of Proposals. After the proposals are opened 
and read, they will be compared on the basis of the summation of the 
products of the approximate quantities shown in the proposal by the unit 
bid prices. The results of such comparisons will be immediately available 
to the public. In the event of a discrepancy between unit bid prices and 
extensions, the unit bid prices shall govern. 


The right is reserved to reject any or all proposals, to waive technicali- 
ties, or to advertise for new proposals, if in the judgment of the awarding 
authority, the best interests of the Department will be promoted thereby. 


The Department’s right to reject any and all proposals includes the right 
to reject all bids if the lowest responsive bid received exceeds the Engi- 
neer’s Estimate by more than 7% and it is determined that an award of 
contract would cause excessive inflationary impact. In the event all bids 
are rejected for this reason, the contract proposal will be modified and 
may be deferred for readvertising for bids until a more competitive 
situation exists. 


103.02 Award of Contract. In order to meet the requirement pre- 
scribed under Section 112 (c) of Title 23, United States Code, relative to 
the award of contracts, furnish with the proposal a sworn statement 
executed by or in behalf of the person, firm, association or corporation 
submitting the bid. Provide such sworn statement in the form appended to 
the Special Provisions and sworn to before such persons as are authorized 
by the laws of the State to administer oaths. 


The award of the contract, if it be awarded, will be to the lowest 
responsible bidder whose proposal complies with all the requirements 
prescribed. The award, if made, will be made within 30 calendar days 
after the opening of the proposals. The successful bidder will be notified 
by letter, mailed to the address shown on his proposal, that his proposal 
has been accepted and that he has been awarded the contract. 


The date of the award of the contract shall be the date of the ‘‘Notice of 
Award.”’ 


103.03 Cancellation of Award. The Department reserves the right 
to cancel the award of any contract at any time before the execution of said 
contract by all parties without any liability against the Department, except 
that the Department will reimburse reasonable expenses incurred in reli- 
ance upon the ‘‘Notice to Proceed.’’ 
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Whenever a contract is awarded to an unlicensed Contractor, it shall be 
with full understanding that such award shall become null and void should 
said Contractor fail to become licensed, by the provisions of NRS Chapter 
624 for any reason within the control of said Contractor, within 20 
calendar days after award of said contract. 


103.04 Return of Proposal Guaranty. All proposal guaranties, 
except those of the 2 lowest bidders, will be returned following the 
checking of bids and the recommendation to award the contract has been 
approved. The retained proposal guaranties of the 2 lowest bidders will be 
returned when the contract has been fully executed by the bidder awarded 
the contract and satisfactory bond has been furnished. 


103.05 Requirement of Contract Bond. The successful bidder 
shall, at the time of the execution of the contract, furnish a surety bond or 
bonds in a sum equal to the full amount of the contract as a guaranty that 
he will complete the work under the terms of the contract. Such bond, or 
bonds, shall also provide and secure payment for all materials, labor and 
supplies, trucks and other means of transportation, used in, or upon, or 
about, or for the performance of the work contracted to be done, and for 
any work or labor done thereupon or incidental thereto. The bond or 
bonds shall be on the form provided in the proposal and shall be written by 
a surety approved by the Insurance Commissioner of the State of Nevada. 
The power of attorney shall show the limiting amount authorized for 
issuance of bonds. Written appointment of agent of bonding company in 
and for the State of Nevada shall also be licensed, and approved by, the 
Insurance Commissioner. 


103.06 Execution and Approval of Contract. The contract shall be 
signed by the successful bidder and returned, together with the contract 
bond, within 20 calendar days after the contract has been mailed to the 
bidder. If the contract is not executed by the Department within 30 
calendar.days following receipt from the bidder of the signed contract and 
bond, the bidder shall have the right to withdraw his bid without penalty. 
No contract shall be considered as effective until it has been fully executed 
by all the parties thereto. 


103.07 Failure to Execute Contract. Failure to execute the contract 
and file acceptable bonds and/or failure to obtain a valid contractor’s 
license within 20 calendar days after the contract has been awarded shall 
be just cause for the annulment of the award and the forfeiture of the 
proposal guaranty which shall become the property of the Department, not 
as a penalty, but as liquidation of damages sustained. Award may then be 
made as provided in Subsection 103.02, or the work may be readvertised 
and constructed under contract or otherwise, as the Department may 
decide. 
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SCOPE OF THE WORK 


104.01 Intent of the Contract. The intent of the contract is to 
provide for the construction and completion in every detail of the work 
described. Furnish all labor, materials, equipment, tools, transportation 
and supplies required to complete the work according to the plans, 
specifications, and terms of the contract. 


104.02 Changes in Character of Work and Differing Site Condi- 
tions. 


(a) Changes. The Engineer reserves the right to make, in writing, at 
any time during the work, such changes in quantities and such alterations 
in the work as are necessary to satisfactorily complete the project. Such 
changes in quantities and alterations shall not invalidate the contract nor 
release the surety, and the Contractor agrees to perform the work as 
altered. 


The right is reserved to increase or decrease any or all of the items in the 
estimate of approximate quantities as shown in the proposal. The length of 
the project may be increased or decreased by adding or omitting sections 
or by relocation. Under no circumstances shall alterations of plans or of 
the nature of the work involve work beyond the termini of the proposed 
construction except as may be necessary to satisfactorily complete the 
project. 


Whenever the termini of the project are changed, a supplemental agree- 
ment acceptable to both parties to the contract shall be executed in advance 
of performing the affected work. 


(b) Significant Changes in the Character of Work. If the alterations or 
changes in quantities significantly change the character of the work under 
the contract, whether or not changed by any such different quantities or 
alterations, an adjustment, excluding loss of anticipated profits, will be 
made to the contract. The basis for the adjustment shall be agreed upon 
before the performance of the work. If a basis cannot be agreed upon, then 
an adjustment will be made either for or against the Contractor in such 
amount as the Engineer may determine to be fair and equitable. 


Any such price adjustment will be determined by documented proof of 
an increase or decrease in actual costs. Documentation for an increase in 
costs shall include a breakdown showing the basis of the unit bid price. 


Failure to give notification in writing of a change in character of work 
and subsequent performance of said work will be considered as a waiver 
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thereof and payment will be made at the contract unit price for the actual 
quantity of the work performed. If the alterations or changes in quantities 
do not significantly change the character of the work to be performed 
under the contract, the altered work will be paid for as provided elsewhere 
in the contract. 


The term ‘‘significant change’’ shall be construed to apply only to the 
following circumstances: 


1. When the character of the work as altered differs materially in kind 
or nature from that involved or included in the original proposed 
construction, or 


2. When an item of work is increased in excess of 125% of the original 
contract quantity and exceeds a value of $50,000 or 5% of the 
original contract cost, whichever is the lesser amount, either party 
to the contract may seek a unit price adjustment. Any allowance due 
to increase in quantity shall apply only to that portion in excess of 
125% of the original contract item quantity. 


3. If a major item of work, decreases below 75% of the original 
contract quantity, either party to the contract may seek a unit price 
adjustment. However, the total payment shall not exceed that which 
would be made for 75% of the original proposal quantity at the 
contract unit price. Price adjustments for decreases of other than 
Major Bid Items will not be allowed. 


(c) Differing Site Conditions. During the progress of the work, if 
subsurface or latent physical conditions are encountered at the site differ- 
ing materially from those indicated in the contract or if unknown physical 
conditions of an unusual nature, differing materially from those ordinarily 
encountered and generally recognized as inherent in the work provided for 
in the contract, are encountered at the site, the party discovering such 
conditions shall promptly notify the other party in writing of the specific 
differing conditions before they are disturbed and before the affected work 
is performed. 


Upon written notification, conditions will be investigated, and if deter- 
mined that the conditions materially differ and cause an increase or 
decrease in the cost or time required for the performance of any work 
under the contract, an adjustment, excluding loss of anticipated profits, 
will be made and the contract modified in writing accordingly. Notifica- 
tion of the determination of whether or not an adjustment of the contract is 
warranted will be given. 


No contract adjustment which results in a benefit to the Contractor will 
be allowed unless the required written notice is provided. 


104.03 Extra Work. Perform unforeseen work, for which there is 
no price included in the contract, whenever it is deemed necessary or 
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desirable in order to complete fully the work as contemplated. Perform 
such work according to the specifications and as directed, and payment 
will be made for as agreed unit prices, force account, or a combination of 
the two. Show agreed unit prices together with the estimated quantities of 
each unit. Orders involving extra and force account work shall be as 
detailed in Subsection 109.03. 


104.04 Maintenance of Traffic. While undergoing improvements, 
keep the road open to all traffic unless otherwise provided for in the 
contract documents. If the usable roadway is not sufficient to safely 
accommodate two-way traffic, adequately maintain oneway traffic. Wher- 
ever one-way traffic is in effect, do not exceed 1800 m distance or as 
otherwise approved in writing. Where controlled traffic is necessary for 
protection of the work or for the safety of public travel, provide it 
according to the provisions of Section 624. Provide and maintain in a safe 
condition, temporary approaches or crossings and intersections with 
trails, roads, streets, businesses, parking lots, residences, garages and 
farms. Snow removal, however, will not be required. Bear all expense of 
maintaining the roadway over the section of road undergoing improvement 
and of constructing and maintaining such approaches, crossings, intersec- 
tions, and other features as may be necessary, without direct compensa- 
tion, except as provided in Subsection 107.15, or in (a) or (b) below: 


(a) Detours and Maintain Base. Construct, maintain, and remove 
detours as indicated in the contract documents or as directed. Such 
work will be measured and paid for as specified in Section 624. 


When the proposal contains an item for “‘Maintain Base,’ payment 
will be made on a “‘force account”’ basis for maintenance of the 
roadway base. See Section 624. 


(b) Maintenance of Traffic During Suspension of Work. Maintain the 
roadway during suspension of the work when such suspensions are 
due to the Contractor’s negligence. See Subsection 108.06. During 
any other suspension, make passable and open to traffic such por- 
tions of the project and temporary roadways or portions thereof as 
may be agreed upon between the Contractor and the Engineer for 
the temporary accommodation of traffic during the anticipated 
period of suspension. Thereafter, and until an issuance of an order 
for the resumption of construction operations, the maintenance of 
the temporary route or line of travel agreed upon will be by and at 
the expense of the Department. Such maintenance and responsibil- 
ity will include and be restricted to the traveled roadway for the 
convenience of public travel; opening plugged pipes and roadway 
ditches and drains; or correcting any other hazard which may be 
detrimental to adjacent property owners or the traveling public. 
When work is resumed, replace, renew, and repair any work or 
materials lost or damaged because of such temporary use of the 
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project regardless of the cause of such damage or loss, except as 
provided in Subsection 107.15. The Department is in no way 
responsible to maintain the roadway and appurtenances in any 
certain condition or state of repair. Complete the project in every 
respect as though its prosecution had been continuous and without 
interference. 


Where construction of a project is staged in the plans, or otherwise 
outlined by the contract documents, and if a change in the staging or 
sequence of operations is desirable, submit such proposed change in 
writing. Consideration will be given to each such proposal and may be 
rejected, modified or accepted as deemed best. Do not proceed with any 
such change in the staging until permission is granted in writing. 


To request a detour, submit a written request for the establishment of a 
detour around all or certain designated sections of work. If arrangements 
for such a detour can be made which are satisfactory to the State, to the 
Contractor and to the governmental agency having jurisdiction over the 
road to be used, the road will be designated as a detour, subject to the 
following conditions: 


(a) Provide and maintain the necessary route marking signs. 


(b) Construct and maintain the detour in good condition. Failure to 
maintain the detour in such a satisfactory condition, will cause the 
State to make such repairs as is deemed suitable and deduct the cost 
thereof from money due or to become due. 


(c) Handle traffic subject to the conditions of Section 624. 


(d) When abandoning the detour, obliterate and dispose of such detour 
and satisfactorily restore as nearly as possible the condition of the 
ground to its original form. 


(e) Perform all of the above work at own expense. 


104.05 Rights in and Use of Materials Found on the Work. Stone, 
gravel, sand, or other suitable material, as may be found in the excava- 
tion, may be used on the project. Payment will be made for both the 
excavation of such materials at the corresponding contract unit price and 
also at the contract unit price for the pay item for which the excavated 
material is used. Replace at own expense with other acceptable material 
all of that portion of the excavation material so removed and used. Do not 
excavate or remove any material from within the highway location which 
is not within the grading limits, as indicated by the slope and grade lines, 
without written authorization. 


The material from any existing old structure may be used temporarily in 
the erection of the new structure. Do not cut or otherwise damage such 
material except with approval. 
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104.06 Final Clean Up. Before final acceptance, remove or obliter- 
ate, all objects or disturbances of the ground, which mar the landscape 
and were caused by the construction operations, whether or not part of the 
improvement. This will be required on all areas used or occupied by the 
Contractor in connection with the work. 


Collect rubbish, excess material, temporary structures and discarded 
equipment and dispose of -as directed. Do not burn as a method of 
disposal. Fill pits or trenches for equipment sites and restore the ground, 
to its original conditions. Scarify and blade temporary haul roads within 
the right of way limits to blend with surroundings. Dress and shape pits 
from which materials have been obtained to conform with the surrounding 
ground. Remove waste from the tops of banks and place in the bottom of 
pit. Unless otherwise specified or directed, cut banks of pits to not steeper 
than 3:1 slopes to blend with the natural contours. Grade the bottoms of 
pits reasonably smooth. Remove or correct all other disturbances as 
directed. See Section 201. 
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SECTION 105 


CONTROL OF WORK 


105.01 Authority of the Engineer. The Engineer will decide all 
questions which may arise as to the quality and acceptability of materials 
furnished and work performed and as to the rate of progress of the work; 
all questions which may arise as to the interpretation of the plans and 
specifications; all questions as to the acceptable fulfillment of the contract 
on the part of the Contractor. 


The Engineer will have the authority to suspend the work wholly or in 
part due to: the failure to correct conditions unsafe for the workmen or the 
general public; the failure to carry out the provisions of the contract; for 
failure to carry out orders; unsuitable weather; unsuitable conditions for 
the prosecution of the work; or any other condition or reason deemed to be 
in the public interest. 


The Engineer has executive authority to enforce orders and his decision 
will be final. In the event of failing to execute work ordered within a 
reasonable period of time, the Engineer may, after giving notice in 
writing, proceed to have such work performed as deemed necessary and 
the cost thereof will be deducted from compensation due or which may 
become due. 


Decisions of the Engineer shall be subject to appeal to the Contract 
Claims Review Board, whose decisions shall be final and conclusive. 
Make such appeal in writing and within 10 calendar days of the Engineer’s 
decision, but in the meantime diligently proceed with the work. 


105.02 Plans and Working Drawings. Plans will show details of all 
structures, lines, grades, typical cross sections of the roadway, location 
and design of all structures, and a summary of items appearing on the 
proposal. Keep one set of plans available on the work at all times. 


The plans will be supplemented by such working drawings as are 
necessary to adequately control the work. Furnish working drawings for 
structures. They shall include stress sheets, shop drawings, erection plans, 
fabrication sheets, falsework plans, cofferdam plans, bending diagrams 
for reinforcing steel, or any other supplementary plans or similar data 
required. Unless otherwise specified, submit all working drawings in 
triplicate 10 days before start of related work. Approval of working 
drawings shall not operate to relieve the responsibility under the contract 
for the successful completion of the work. It is mutually agreed that the 
Contractor shall be responsible for agreement of dimensions and details as 
well as for conformity of his working drawings with the approved plans 
and specifications. 


2 


[ 27 ] 


105 CONTROL OF WORK 


The contract price will include the cost of furnishing all working 
drawings. 


105.03 Conformity With Plans and Specifications. Perform work 
and furnish materials in reasonably close conformity with the lines, 
grades, cross sections, dimensions and materials requirements, including 
tolerances, shown on the plans or indicated in the specifications. 


If the materials or the finished product in which the materials are used 
are found notwithin reasonably close conformity with the plans and 
specifications but that reasonably acceptable work has been produced, 
then a determination will be made if the work will be accepted and may 
remain in place. In this event, the basis of acceptance will be documented 
by contract modification which will provide for an appropriate adjustment 
in the contract price for such work or materials as deemed necessary to 
conform to the determination based on engineering judgment. 


If the materials or the finished product in which the materials are used 
or the work performed are found not in reasonably close conformity with 
the plans and specifications and have resulted in an inferior or unsatisfac- 
tory product, remove and replace or otherwise correct the work or 
materials. 


105.04 Coordination of Plans, Specifications, Supplemental Speci- 
fications and Special Provisions. The specifications, supplemental 
specifications, plans, special provisions and all supplementary documents 
are essential parts of the contract, and a requirement occurring in one is as 
binding as though occurring in all. They are intended to be complementary 
and to describe and provide for a complete work. In case of discrepancy, 
calculated dimensions will govern over scale dimensions; plans will 
govern over specifications; suppleniental specifications will govern over 
specifications; special provisions will govern over both specifications and 
plans. 


Take no advantage of any apparent error or omission in the plans or 
specifications. In the event of the discovery of such an error or omission, 
immediately give notification. Such corrections and interpretations will 
then be made as may be deemed necessary for fulfilling the intent of the 
plans and specifications. 


105.05 Cooperation by Contractor. A minimum of 4 sets of 
approved plans and contract assemblies including Special Provisions will 
be supplied. Additional copies of plans and Special Provisions may be 
obtained upon written request to the Department. 


Give the work constant attention necessary to facilitate the progress 
thereof, and cooperate with the Engineer, his inspectors and other contrac- 
tors in every way possible. 
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Have on the work at all times, as your agent, a competent superintend- 
ent capable of reading and thoroughly understanding the plans and specifi- 
cations and thoroughly experienced in the type of work being performed, 
who shall receive instructions from the Engineer. Designate such superin- 
tendent in writing before starting work. The superintendent shall have full 
authority to execute orders or directions of the Engineer without delay, 
and to promptly supply such materials, equipment, tools, labor and 
incidentals as may be required. Furnish such superintendence irrespective 
of the amount of work sublet. 


Whenever the Contractor or his authorized representative is not present 
on any particular part of the work where it may be desired to give 
direction, orders will be given by the Engineer to the Contractor’s super- 
intendent, foreman, or other person in charge of the operation, who is 
present, and these orders shall have the same force and effect as if given to 
the Contractor or his designated representative. 


Any order given by the Engineer, not otherwise required by the specifi- 
cations to be in writing, will on request be given or confirmed in writing. 


105.06 Cooperation with Utilities. The Department will notify all 
utility companies, all pipeline owners, or other parties affected, and 
endeavor to have all necessary adjustments of the public or private utility 
fixtures, pipelines, and other appurtenances within or adjacent to the 
limits of construction, made as soon as practicable. 


Water lines, gas lines, wire lines, service connections, water and gas 
meter boxes, water and gas valve boxes, light standards, cable ways, 
signals and all other utility appurtenances within the limits of the proposed 
construction which are to be relocated or adjusted are to be moved by the 
owners at their expense, except as otherwise provided for in the Special 
Provisions or as noted on the plans. 


Possible underground facilities may exist that are not known to the State 
or in a location different from that which are shown on the plans or in the 
Special Provisions. Take steps to ascertain the exact location of all 
underground facilities before doing work that may damage such facilities 
or interfere with their service. 


Where it is determined by the Engineer that the rearrangement of an 
underground facility, the existence of which is not shown on the plans or 
in the Special Provisions, is essential in order to accommodate the 
highway improvement, the rearrangement of such facility will be provided 
for by other forces or by the Contractor as extra work as provided in 
Subsection 104.03. 


Any delays to the Contractor’s operations as a direct result of utility or 
other nonhighway facilities not being rearranged as herein provided (other 
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than delays in connection with rearrangements made to facilitate construc- 
tion operations) will be considered right of way delays within the meaning 
of Subsection 108.12. 


Compensation for such delay will be determined according to Subsec- 
tion 108.12, and no further compensation will be allowed therefore. See 
Subsection 107.17. 


105.07 Cooperation Between Contractors. The Department 
reserves the right at any time to contract for and perform other or 
additional work on or near the work covered by the contract. 


When separate contracts are let within the limits of any one project, 
each Contractor shall conduct his work so as not to interfere with or 
hinder the progress or completion of the work being performed by other 
Contractors. Contractors working on the same project shall cooperate with 
each other as directed. Join work with that of the others in an acceptable 
manner and perform it in proper sequence to that of the others. 


Each Contractor involved shall assume all liability, financial or other- 
wise, in connection with his contract and shall protect, indemnify, defend 
and hold harmless the Department from any and all damages or claims that 
may arise because of inconvenience, delay or loss experienced by him 
because of the presence and operations of other Contractors working 
within the limits of the same project. 


105.08 Construction Stakes, Lines and Grades. Construction 
stakes establishing lines, slopes, and continuous profile-grade in road 
work, and centerline and bench marks for bridge work, culvert work, 
protective and accessory structures and appurtenances will be set as 
deemed necessary, and all necessary information relating to lines, slopes, 
and grades will be furnished. These stakes and marks shall constitute the 
field control by and under which the Contractor shall establish other 
necessary controls and perform the work. 


Preserve construction stakes and marks. If any of the construction 
stakes or marks have been carelessly or willfully destroyed or disturbed by 
the Contractor, the cost of replacing them will be charged against him and 
will be deducted from the payment for the work. 


The Department will be responsible for the accuracy of line, slopes, 
grades, and other engineering work which is set forth under this Section. 


After initial slope staking of horizontal and vertical controls, give 72 
hours written notice for any additional required controls. Saturdays, 
Sundays, and holidays will not be counted as part of the 72 hours. 


105.09 Authority and Duties of the Resident Engineer. As the 
direct representative of the Director of the Department of Transportation, 
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the resident engineer has immediate charge of the engineering details of 
each construction project. He is responsible for the administration and 
satisfactory completion of the project. The resident engineer shall have the 
authority to reject defective materials and to suspend any work that is 
being improperly performed. 


105.10 Duties of the Inspector. Inspectors employed by the Depart- 
ment will be authorized to inspect all work done and all materials 
furnished. Such inspection may extend to all or any part of the work and to 
the preparation, fabrication or manufacture of the materials to be used. 
The inspector will not be authorized to alter or waive the provisions of the 
contract. The inspector will not be authorized to issue instructions con- 
trary to the plans and specifications, or to act as foreman for the Contrac- 
tor; however, he shall have the authority to reject work or materials until 
any questions at issue can be referred to and decided by the Engineer. 


105.11 Inspection. All materials and each part or detail of the work 
shall be subject to inspection by the Engineer. Provide the Engineer 
acceptable access to all parts of the work and furnish him with such 
information and assistance as required to make a complete and detailed 
inspection. 


If requested, at any time before final acceptance of the work, remove or 
uncover such portions of the finished work as may be directed. After 
examination, restore said portions of the work to the standard required by 
the specifications. Should the work thus exposed or examined prove 
acceptable, the uncovering, or removing and the replacing of the covering, 
or making good of the parts removed will be paid for as extra work; but 
should the work so exposed or examined prove unacceptable, the uncover- 
ing, or removing and replacing of the covering, or making good of the 
parts removed will not be paid for. 


Any work done or materials used without inspection by the Engineer 
may be ordered removed and replaced at own expense, unless the Engi- 
neer failed to inspect after having been given reasonable notice in writing 
that the work was to be performed. 


When facilities of any unit of government, political subdivision, rail- 
road corporation, or public utility corporation are adjusted or constructed 
as a part of the work covered by this contract, its respective representa- 
tives shall have the right to inspect the work. Such inspection shall in no 
sense make any unit of government, political subdivision, railroad corpo- 
ration, or public utility corporation a party to this contract, and shall in no 
wayinterfere with the rights of either party thereunder. 


105.12 Removal of Unacceptable and Unauthorized Work. Work 
which does not conform to the requirements of the contract will be 
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considered as unacceptable work, unless otherwise determined acceptable 
under the provisions in Subsection 105.03. 


Immediately remove and replace unacceptable work, whether the result 
of poor workmanship, use of defective materials, damage through care- 
lessness, or any other cause, found to exist before the final acceptance of 
the work in an acceptable manner. 


Work done contrary to the instructions of the Engineer, work done 
beyond the lines shown on the plans, or as given, except as herein 
specified, or any extra work done without authority, will be considered as 
unauthorized and will not be paid for under the provisions of the contract. 
Work so done may be ordered removed or replaced at own expense. 


Upon failure to comply forthwith with any order of the Engineer, made 
under the provisions of this Subsection, the Engineer will have authority 
to cause unacceptable work to be remedied or removed and replaced and 
unauthorized work to be removed and to withhold the costs from any 
money due or to become due. 


105.13 Load and Speed Restrictions. Do not damage the work 
when hauling. 


When hauling material for incorporation in portions of highways under 
construction or reconstruction, hereinafter called the project, do not haul 
loads which are in excess of the limits set by the Department on any new 
or existing bridge or new and existing bituminous base and surface, 
cement treated base, or Portland cement concrete paving which is to 
remain in place for vehicular traffic within the project or between the 
project and the material deposits or other sources of materials. Comply 
with load limits established by the Department for the project regardless 
of the source of materials, whether from designated or nondesignated 
deposits or approved commercial sources. Unless otherwise permitted in 
writing, do not exceed the maximum load limits set forth in NRS Chapter 
484. 


The Engineer may, for the protection of the traveling public, establish 
speed limits on or adjacent to the project. Strictly observe such limitations 
of speed. 


Reduce truck loads in excess of 450 kg of the maximum gross mass to 
the legal mass immediately after weighing and before hauling to the 
placement site. For failure to reduce the load and subsequent hauling of 
the load to the placement site, a 50% reduction in the contract unit price 
bid for that load will be made, not as a penalty, but as liquidated damages. 


105.14 Maintenance During Construction. Maintain the work dur- 


ing construction and until the project is accepted, except as provided for in 
Subsections 104.04 and 107.15. This maintenance shall constitute contin- 
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uous and effective work prosecuted day by day, with adequate equipment 
and forces so that the roadway and structures are at all times kept in a 
satisfactory condition. 


In the case of a contract for the placing of a course upon a course or 
subgrade previously constructed, maintain the previous course or sub- 
grade during all construction operations. 


Except as provided for in Subsections 104.04 and 107.15, include all 
costs of maintenance work during construction and before the project is 
accepted in the unit price bid on the various pay items and an additional 
payment will not be made for such work. 


105.15 Failure to Maintain Roadway or Structure. Immediate 
notification will be given in writing for failure to comply with the 
provisions of Subsection 105.14. If failing to remedy unsatisfactory main- 
tenance within 24 hours after receipt of such notice, the Engineer may 
immediately proceed to maintain the project, and the entire cost of this 
maintenance will be deducted from money due or to become due. 


105.16 Final Inspection and Acceptance. Upon due notice or pre- 
sumptive completion of the entire project, inspection will be made and if 
all construction and final cleanup provided for and contemplated by the 
contract is found satisfactorily completed, that inspection shall constitute 
the final inspection. See Subsection 104.06. 


If, however, the inspection discloses any work, in whole or in part, as 
being unsatisfactory, necessary instructions will be given for correction of 
same, and immediately comply with and execute such instructions. Upon 
correction of the work another inspection will be made which shall 
constitute the final inspection provided the work has been satisfactorily 
completed. In such event notification will be given in writing and the 
Department will assume maintenance responsibilities for the project as of 
the date of final inspection. 


After final inspection has been established as provided above, the 
publication of a notice of the date of final acceptance of the contract will 
be made. 


105.17 Claims for Adjustment and Disputes. If, believing that 
additional compensation is due for work or material not clearly covered in 
the contract or not ordered as extra work as defined herein, give notifica- 
tion in writing of intention to make claim for such additional compensa- 
tion before beginning the work on which basing the claim. If such written 
notification is not given, and the Engineer is not afforded proper facilities 
by the Contractor for keeping strict account of actual cost as required, 
then the Contractor shall be deemed to waive any claim for such additional 
compensation. Such notice and the accounting of the cost as aforesaid, 
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shall not be construed as proving or substantiating the validity of the 
claim. If the claim, is found to be just, it will be paid as extra work as 
provided herein for “‘force account’? work. Nothing in this Subsection 
shall be construed as establishing any claim contrary to the terms of 
Subsection 104.02. 


Subcontractor claims will not be considered except as submitted and 
certified by the Contractor as the Contractor’s Claim. 


For all claims originating with a Subcontractor, thoroughly evaluate the 
claim and either admit or deny its validity in a statement sworn to under 
oath. If denying the claim, do not present the claim to the Department. If 
the Subcontractor sues the Contractor for payment, the Contractor shall 
not sue the Department for indemnity, contribution, or under any other 
theory for participation in the payment of the Subcontractor claim. The 
Contractor specifically acknowledges that Subcontractor claims are his 
responsibility, and that he is contractually obligated not to involve the 
Department in such claims as he himself believes are not valid. 


For all claims, certify in writing that the claim is made in good faith, 
that the supporting data are accurate and complete to the best of knowl- 
edge and belief, and that the amount requested accurately reflects the 
contract adjustment for which the Department is believed liable. 


105.18 Value Engineering Proposals. Value Engineering Proposals 
(VEP) may be submitted in writing for modifying the plans, specifications 
or other requirements of the contract for the purpose of reducing the total 
cost of construction without reducing design capacity or quality of the 
finished product. If accepted, net savings resulting from a VEP will be 
shared by the Department and the Contractor on a 50-50 basis. 


The requirements herein apply to all VEPs initiated and developed by 
the Contractor and which are identified as such at the time of submission. 
Nothing herein shall be construed as requiring consideration or approval 
of a VEP submitted hereunder. 


Each VEP shall result in a net savings over the contract costs without 
impairing essential functions and characteristics of the item(s) or of any 
other part of the project, including but not limited to environmental 
considerations, service life, reliability, economy of operation, ease of 
maintenance, desired aesthetics and safety. 


Submit the following information with each VEP: 
(a) A statement that the proposal is submitted as a VEP; 


(b) A statement concerning the basis for the VEP and benefits to the 
Department together with an itemization of the contract require- 
ments affected by the VEP; 


[ 34 ] 


CONTROL OF WORK 105 


(c) A detailed estimate of the cost under the existing contract and under 
the VEP; 


(d) Proposed specifications and recommendations as to how such VEP 
changes are to be accomplished; and 


(e) A statement as to the time by which a contract change order 
adopting the VEP must be issued so as to obtain the maximum cost 
effectiveness. 


The VEP will be processed in the same manner as prescribed for any 
other proposal which would necessitate issuance of a contract change 
order. The Department may accept in whole or in part any VEP by issuing 
a contract change order which will identify the VEP on which it is based. 
The Department will not be liable for failure to accept or act upon any 
VEP submitted pursuant to these requirements nor for any delays to the 
work attributable to any such proposal. Until a proposal is effected by 
contract change order, remain obligated to perform under the terms and 
conditions of the existing contract. If an executed contract change order 
has not been issued by the date upon which the proposal specifies that a 
_ decision thereon should be made, or such other date as the Contractor may 
have subsequently specified in writing, such proposal shall be deemed 
rejected. 


The contract change order effecting the necessary contract modification 
will establish the net savings agreed upon, will provide for adjustment in 
the contract prices and will indicate the new savings to be equally divided 
between the Contractor and the Department. Absorb all costs incurred in 
preparing a VEP for submission. All reasonably incurred costs of review- 
ing and administering the VEP will be borne by the Department. The 
Department reserves the right to include in the agreement any conditions it 
deems appropriate for consideration, approval, and implementation of the 
proposal. The Contractor’s 50% share of the net savings shall constitute 
full compensation to him for effecting all changes pursuant to the agree- 
ment. 


Acceptance of the VEP and performance of the work thereunder will not 
change the contract time limit as a result of the VEP, unless specifically 
provided for in the contract change order authorizing the VEP. 


The Department expressly reserves the right to adopt a VEP for general 
use in contracts administered by the Department when it determines that 
said proposal is suitable for application to other contracts. VEPs identical 
or similar to previously submitted proposals will be eligible for consider- 
ation and compensation under these provisions if such proposals were not 
previously adopted for general application to other contracts administered 
by the Department. When a VEP is adopted for general use, compensation 
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pursuant to these requirements will be applied only to those contracts 
awarded and for which the subject VEP has been submitted before the date 
of adoption of the specific VEP. 


Proposed changes in the basic design of a bridge or pavement type, 
traffic control plan, or changes which require different right of way limits, 
will not normally be considered as an acceptable VEP. 


The Engineer shall be the sole judge of the acceptability of a VEP. 


Subject to the provisions contained herein, the Department or any other 
public agency shall have the right to use all or part of any accepted VEP 
without obligation or compensation of any kind to the Contractor. 


In the event a VEP is accepted by the Department, the provisions of 
Subsection 104.02 which pertain to adjustment of contract unit prices due 
to alterations of contract quantities will not apply to items adjusted or 
deleted as a result of effecting the VEP by contract change order. 
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106.01 Source of Supply and Quality Requirements. Furnish all 
materials required to complete the work, except materials that are desig- 
nated in the Special Provisions to be furnished by the Department as 
specified in Subsection 106.11. 


Only incorporate materials conforming to the requirements of the speci- 
fications in the work. 


Furnish and use new materials unless otherwise specified. Manufacture, 
handle and use materials in a workmanlike manner to ensure completed 
work according to the plans and specifications. 


Give notification of proposed source(s) of material sufficiently in 
advance of their use to enable the Engineer to properly inspect and test 
said sources of material. 


If it is found after trial that sources of supply for previously approved 
materials do not produce uniform and satisfactory products, or if the 
product from any source proves unacceptable at any time, furnish satisfac- 
tory materials from other sources. 


Furnish without charge such samples as may be required. Inspection 
and tests will be made, but it is understood that such inspections and tests, 
if made at any point other than the point of incorporation in the work, in 
no way shall be considered as a guarantee of acceptance of such material 
nor of continued acceptance of material presumed to be similar to that 
upon which inspections and tests have been made. 


Reports and records of inspections made and tests performed may be 
examined. 


Deliver manufacturer’s warranties, guarantees, instruction sheets and 
parts lists, which are furnished with certain articles or materials incorpo- 
rated in the work, before acceptance of the contract. 


106.02 Local Materials. Local material is rock, sand, gravel, earth, 
or other mineral material, including borrow, selected borrow, or other 
selected material, obtained or produced from sources in the vicinity of the 
work specifically for use on the project. Local material does not include 
materials obtained from established commercial sources. 


Furnish local materials from any source, except when a mandatory 
source is designated in the Special Provisions. 
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Aggregates for base, surface and concrete may be the products of 
approved commercial producers, provided they meet specification 
requirements. Any source not “‘dedicated exclusively’’ for Department of 
Transportation projects shall be considered a commercial source. 


The furnishing of local materials from any source (except established 
commercial sources) is subject to the provisions of Subsections 102.05 
and 106.03. 


Do not excavate material deposits where the resulting scars will present 
an unsightly appearance from any ek unless such deposit is 
approved in writing. 


Do not encroach pit operations within 7.5 m of i reannen right of way. 


The following requirements shall apply to all material sites used on the 
project regardless of whether such material sites are located on private 
lands or public lands, with the exception of stone quarries, previously 
excavated areas, and established commercial sources, as follows: 


(a) Before removing any material for construction purposes, strip and 
stockpile the top 150 mm of material in such a manner that it may 
later be used to cover the excavated area as directed in subparagraph 
(c) below. 


(b) Before completion of the project, slope the banks of the entire 
excavated area to a ratio of not less than 3:1 and grade the bottom or 
floor of the excavated area to present a neat and uniform appear- 
ance, with no areas subject to ponding water. Perpetuate natural 
drainage. 


(c) Place waste (except for brush removed from the deposit area) 
resulting from operations in the deposit area on the floor of the 
deposit area and shape to blend therewith. After all waste material 
has been placed on the floor of the pit and the sides and bottom of 
the excavated area have been shaped as specified, uniformly distrib- 
ute the material excavated and stockpiled as required in subpara- 
graph (a) over the entire excavated area in such a manner that the 
area will present a satisfactory neat and uniform appearance. Mulch 
and mix brush removed from the deposit area with the top 150 mm 
of material as it is spread over the deposit area or otherwise dispose 
of said brush in a satisfactory manner. Do not burn brush. 


(d) Apply the requirements outlined above, pertaining to removing, 
stockpiling, and relaying the top 150 mm of material to areas first 
excavated on the project and not to areas previously excavated 
where all topsoil has been removed. 


(e) Accomplish the work required herein before completion of the 
project and at no cost to the Department. 
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Make at own expense, any and all arrangements necessary for hauling 
over local, public or private roads or property from any source. 


106.03 Possible Local Material Sources. If desiring to use materi- 
als from sources other than those described in Subsection 106.02 of the 
Special Provisions, acquire at own expense, the necessary right to take 
material and obtain all other necessary permits and approvals and comply 
with all the requirements and stipulations in effect by other governing 
agencies having jurisdiction over the area, and pay all costs involved, 
including any which may result from an increase in length of haul. Bear all 
costs of exploring and developing such alternate sources. Do not use 
material from such sources until representative samples taken by the 
Engineer have been approved and written authority issued for the use 
thereof. 


Should such alternate source be located on U.S. Government owned 
land, make application to the Bureau of Land Management or other 
responsible agency for the right to remove materials therefrom and submit 
the required request for exploration permit, mining plan and/or other 
documents required by the agency involved. 


If electing to use an alternate source as provided in these specifications, 
and such alternate source is located on privately owned lands, satisfy the 
following requirements. The Department will not provide source accept- 
ance testing until following requirements (a), (b), and (c) have been met. 
Upon satisfactory completion of these items, written approval shall be 
given and shall constitute approval of the site as an alternate source, 
provided all other applicable requirements of these specifications are 
complied with. 


(a) The Department, at its sole expense, will conduct visual analysis 
and erosion control studies of the proposed site. 


(b) Once the Department has approved the proposed site regarding 
visual analysis and erosion control, procure archeological and his- 
toric studies of the site and haul roads thereto and submit such 
studies for approval. Submit a request for a waiver of the archeolog- 
ical and historic studies. If approved by the Department’s Archeolo- 
gist, the archeological and historic studies requirement may be 
waived. 


(c) Provide 3 certified copies of the written agreement entered into 
between Contractor and Landowner. Terms of agreement shall 
include landowners consent to the performance of the work and 
operation required in Subsection 106.02, subparagraphs (a) through 
(e) inclusive. Terms of agreement shall hold harmless the Depart- 
ment for all material source operations. 


(d) Seed and fertilize the deposit area and haul roads. 
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(e) Provide written evidence at completion of project, that the land- 
owner has accepted the post construction condition of the site and 
that all terms of the agreement have been met. 


If electing to use an alternate source as provided in these specifications, 
and such source is located on land under the jurisdiction of the Bureau of 
Land Management see new Part 23 of Title 43 Code of Federal Regula- 
tions titled ‘‘Surface Exploration, Mining and Reclamation of Lands.”’ 
This regulation pertains to all exploration, developing and obtaining 
material from said alternate deposits located upon land under the jurisdic- 
tion of the Bureau of Land Management. A pertinent portion of this Part 
23 is included below. In addition, satisfy the requirements of subpara- 
graphs (a) and (b) above. 


§ 23.8 Approval of mining plan. 


(a) 1. Before surface mining operations may commence under any 
permit or lease issued under the mineral leasing acts the opera- 
tor must file a mining plan with the mining supervisor and 
obtain his approval of the plan. Paragraphs (b) through (g) of 
this Section confer authority upon mining supervisors with 
respect to mining plans pertaining to permits or leases issued 
under the mineral leasing acts. The mining supervisor shall 
consult with the district manager with respect to the surface 
protection and reclamation aspects before approving said plan. 


2. Before surface mining operations may commence under any 
permit issued or contract made under the Materials Act, the 
operator must file a mining plan with the district manager and 
obtain his approval of the plan. Paragraphs (b) through (g) of 
this Section confer authority upon district managers with 
respect to mining plans pertaining to permits issued or contracts 
made under the Materials Act. 


(b) Depending on the size and nature of the operation and the require- 
ments established pursuant to § 23.5, the mining supervisor or the 
district manager may require that the mining plan submitted by the 
operator include any or all of the following: 


1. A description of the location and area to be affected by the 
operations; 


2. Two copies of a suitable map, or aerial photograph showing the 
topography, the area covered by the permit, lease, or contract, 
the name and location of major topographic and cultural fea- 
tures, and the drainage plan away from the area to be affected; 


3. A statement of proposed methods of operating, including a 
description of proposed roads or vehicular trails; the size and 
location of structures and facilities to be built; 
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(c) 


(d) 


(e) 


4. An estimate of the quantity of water to be used and pollutants 
that are expected to enter any receiving waters; 


5. A design for the necessary impoundment, treatment or control 
of all runoff water and drainage from workings so as to reduce 
soil erosion and sedimentation and to prevent the pollution of 
receiving waters; 


6. A description of measures to be taken to prevent or control fire, 
soil erosion, pollution of surface and ground water, damage to 
fish and wildlife, and hazards to public health and safety; and 


7. A statement of the proposed manner and time of performance of 
work to reclaim areas disturbed by the holder’s operation. 


In those instances in which the permit, lease, or contract requires 
the revegetation of an area of land to be affected the mining plan 
shall show: 


1. Proposed methods of preparation and fertilizing the soil before 
replanting; 


2. Types and mixtures of shrubs, trees, or tree seedlings, grasses 
or legumes to be planted; and 


3. Types and methods of planting, including the amount of grasses 
or legumes per acre, or the number and spacing of trees, or tree 
seedlings, or combinations of grasses and trees. 


In those instances in which the permit, lease, or contract requires 
regrading and backfilling, the mining plan shall show the proposed 
methods and the timing of grading and backfilling of areas to be 
affected by the operation. 


The mining supervisor or the district manager shall review the 
mining plan submitted to him by the operator and shall promptly 
indicate to the operator any changes, additions, or amendments 
necessary to meet the requirements formulated pursuant to § 23.5, 
the provisions of the regulations in this part and the terms of the 
permit, lease, or contract. The operator shall comply with the 
provisions of an approved mining plan. 


(f) A mining plan may be changed by mutual consent of the mining 


supervisor or the district manager and the operator at any time to 
adjust to changed conditions or to correct any oversight. To obtain 
approval of a change or supplemental plan the operator shall submit 
a written statement of the proposed changes or supplement and the 
justification for the changes proposed. The mining supervisor or the 
district manager shall promptly notify the operator that he consents 
to the proposed changes or supplement or, in the event he does not 
consent, he shall specify the modifications thereto under which the 
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proposed changes or supplement would be acceptable. After mutual 
acceptance of a change of a plan the operator shall not depart 
therefrom without further approval. 


If circumstances warrant, or if development of a mining plan for the 
entire operation is dependent upon unknown factors which cannot 
or will not be determined except during the progress of the opera- 
tion, a partial plan may be approved and supplemented from time to 
time. The operator shall not, however, perform any operation 
except under an approved plan. 


§ 23.9 Performance bond. 


(a) 


(b) 


1. Upon approval of an exploration plan or mining plan, the 
operator shall be required to file a suitable performance bond of 
not less than $2,000 with satisfactory surety, payable to the 
Secretary of the Interior, and the bond shall be conditioned 
upon the faithful compliance with applicable regulations, the 
terms and conditions of the permit, lease, or contract, and the 
explorations or mining plan as approved, amended or supple- 
mented. The bond shall be in an amount sufficient to satisfy the 
reclamation requirements of an approved exploration or mining 
plan, or an approved partial or supplemental plan. In determin- 
ing the amount of the bond consideration shall be given to the 
character and nature of the reclamation requirements and the 
estimated costs of reclamation in the event that the operator 
forfeits his performance bond. 


2. In lieu of a performance bond an operator may elect to deposit 


cash or negotiable bonds of the U.S. Government. The cash 
deposit or the market value of such securities shall be equal at 
least to the required sum of the bond. 


A bond may be a nationwide or statewide bond which the operator 
has filed with the Department under the provisions of the applicable 
leasing regulations in Subchapter C of Chapter II of this title, if the 
terms and conditions thereof are sufficient to comply with the 
regulations in this part. 


(c) The district manager shall set the amount of a bond and take the 


(d) 


necessary action for an increase or for a complete or partial release 
of a bond. He shall take action with respect to bonds for leases or 
permits only after consultation with the mining supervisor. 


Performance bonds will not be required of Federal, State or other 
governmental agencies. Where the exploration or mining is actually 
performed for such Federal, State, or governmental agencies by a 
Contractor who would have to post a bond under the terms of 
paragraph (a) of this Section if he were the operator, such agencies 
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shall require the Contractor to furnish a bond payable to the United 
States which meets the requirements of paragraph (a) of this Sec- 
tion. If, for some other purpose, the Contractor furnishes a per- 
formance bond, an amendment to that bond which meets the 
requirements of paragraph (a) of this Section will be acceptable in 
lieu of an additional or separate bond. 


Actual conditions and/or additional requirements shall be established by 
the governing Bureau of Land Management office. 


Comply with the Bureau of Land Management’s requirements of the 
General Surface Protection Clause as set forth herein for all deposits 
located on land under the jurisdiction of the Bureau of Land Management. 


General Surface Protection Clause 


Protection of surface natural resources, and improvements. Take 
such reasonable steps as may be needed to prevent operations on the 
servient lands from unnecessarily: (1) causing or contributing to soil 
erosion or damaging crops, including forage, and timber growth thereon 
or on Federal or non-Federal lands in the vicinity; (2) polluting air and 
water; (3) damaging improvements owned by the United States or other 
parties; or (4) destroying, damaging or removing vertebrate fossils, 
historic or prehistoric ruins or artifacts; and before completion of the 
project or at any other time prior thereto when required and to the extent 
deemed necessary by the Bureau of Land Management to fill any pits, 
ditches and other excavations, remove or cover all debris, and so far as 
reasonably possible, restore the surface of the land and any access roads 
to their former conditions, including the removal of structures as and if 
required. 


Antiquities and objects of historic value. When American antiquities 
or other objects of historic or scientific interest, including but not 
limited to historic or prehistoric ruins, vertebrate fossils or artifacts, are 
discovered in the performance of the work, the item(s) or condition(s) 
will be left intact and immediately brought to the attention of the district 
manager or his authorized representative. 


Upon written confirmation from the Bureau of Land Management to 
utilize alternate source, written approval shall be given and shall consti- 
tute approval of the site as an alternate source, provided all other applica- 
ble requirements of these specifications are complied with. 


Where the Department has made arrangements with owners of land in 
the vicinity of a project for obtaining material from an owner’s property, 
such arrangements are made solely for the purpose of providing all 
bidders an equal opportunity to obtain material from such property. Upon 
written request, the documents evidencing such arrangements between 
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property owners and the Department may be inspected. Any rights that 
have been obtained, under such arrangements may be exercised subject to 
and upon the conditions hereinafter set forth. 


It is expressly understood and agreed that the Department assumes no 
responsibility to the bidder or Contractor whatsoever in respect to the 
Department’s arrangements made with the property owner to obtain mate- 
rials therefrom and assume all risks in connection with the use of such 
property. 

The inclusion of documents setting forth the arrangements made with 
some property owners for obtaining material from such owners properties 
as set forth in Subsection 106.02 of the Special Provisions shall not in any 
respect operate as a waiver of any of the provisions in this Subsection 
concerning said documents. 


Make such independent investigation and examination as deemed neces- 
sary to be satisfied as to the rights, duties, and obligations acquired or 
undertaken under such an arrangement with the property owner. 


Do not obtain material from such property unless first having either: 


(a) Executed a document that will guarantee to hold such owner harm- 
less from all claims for injury to persons or damage to property 
resulting from the Contractor’s operations on the property owner’s 
premises and also agree to conform to all other provisions set forth 
in the arrangement made between the Department and the property 
owner. Said document will be prepared by the Engineer for execu- 
tion by the Contractor; or 


(b) Entered into an agreement with the owner of the material source on 
any terms mutually agreeable to the owner and the Contractor, and 
furnished a release, in a satisfactory form, executed by the owner, 
relieving the Department of any and all obligations under the 
Department’s arrangement with the owner. Requirements as set 
forth in this Subsection for alternate sources located on privately 
owned lands shall apply. 


If electing to obtain material under (a), subject the use of such site to the 
terms, conditions and limitations of the arrangement made between the 
property owner and the Department and pay such charges as are provided 
for in the arrangement made by the Department with the property owner. 


Before final acceptance of the contract, submit written evidence that the 
owner of the material source is satisfied that the Contractor has satisfacto- 
rily complied with the provisions of the arrangement between the Depart- 
ment and the owner. 


If entering upon any of the areas withdrawn or otherwise obtained by the 
Department from the U.S. Government, determine the rights of others in 
the area. Do not encroach on easements of others without their written 


[ AtJ 


CONTROL OF MATERIAL 106 


permission and assume the responsibility for any damages due to entering 
said area. In addition, be bound by the terms, conditions and reservations 
contained in the approved application for withdrawal. 


Materials to be incorporated in the project may come from: (a) Depart- 
ment furnished sources, or (b) Contractor-furnished sources. 


(a) 


(b) 


Department-furnished sources. The Department may acquire and 
make available the use of material pits, quarry sites, rip rap 
sources, stockpile sites, plant sites and haul roads. 


The quality of material in deposits will be accepted in general, but 
determine the amount of equipment and work required to produce a 
material meeting the specifications. Understand that it is not feasi- 
ble to ascertain from samples the limits for an entire deposit, and 
that variations shall be considered as usual and are to be expected. 
Procurement of material from any portion of a deposit may be 
ordered. Unacceptable portions of the deposit will be rejected. 


If, after establishing crushing and screening equipment in a pit, it is 
determined that acceptable material can not be produced in the 
amount shown to be available, the moving of equipment to another 
source designated by the Department may be ordered. Payment for 
additional work required because of the move will be made as 
follows: 


1. Movement of crushing units and auxiliary equipment will be 
paid for according to Subsection 109.03. 


2. Stripping of the new material site and construction of new haul 
roads, where required, will be paid for at the contract unit 
prices for the method specified for the original site or in the 
absence of contract prices, as Extra Work. 


3. An allowance for haul will be made for or against, by multiply- 
ing the difference in haul lengths by the total metric tons or 
cubic meters hauled from the new source. The adjustment will 
then be made by multiplying this figure by a rate of $0.08 per 
metric ton kilometer or $0.17 per cubic meter kilometer. 


There will not be reimbursement for moving equipment within a pit 


-area or for moves made for the benefit of the Contractor. 


Contractor-furnished sources. If electing to use material from 
sources other than those listed as available, acquire the necessary 
rights to take materials from the sources and bear all costs related 
thereto. Pay all costs for options or guarantees for pits moved from 
or not used. 


Do not use material from such sources until representative samples, 
taken by the Engineer, prove that the material meets all applicable 
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specifications and design requirements, and the Department certi- 
fies in writing that the material meets all of the design criteria used 
for the approval of the source set up on the plans. The Department 
will assume the cost of processing samples to determine the suitabil- 
ity of Contractor-furnished material. 


Commercial sources shall be construed to mean Contractor- 
furnished sources and all requirements under this Section shall be 
applicable thereto. 


Where the Department has obtained the right to remove materials from 
lands owned or controlled by the U.S. Government, by withdrawal or 
otherwise, and these areas are designated and set forth in the Special 
Provisions, entry upon and removal of materials for use on this contract 
only is allowed, without further permission from the U.S. Government, 
except as follows: 


Comply with all Federal, State and local laws, ordinances, rules, 
regulations, zoning, etc., and obtain all licenses, permits and pay all 
costs in relation thereto. There will be no adjustment in contract unit 
prices bid, or any adjustment of the contract time allowed due to the use 
of designated deposits. 


The Department may, grant written permission to enter on, and remove 
materials from, areas withdrawn or otherwise obtained by the Depart- 


ment, 


but not designated in the Special Provisions. Approval to use any 


nondesignated source shall be subject to the following conditions: 


(a) No such request will be considered before award of the contract. 


(b) 


No such request will be considered unless it is accompanied by a 
written proposal which must show a substantial benefit to the 
public. The Department reserves the right to reject any proposal. 


(c) Approval or rejection of any proposal will not be considered suffi- 


(d) 


cient cause for any claim or any adjustment of the contract time. 


If the proposal is accepted, the Department will execute a contract 
change order setting forth the terms and conditions regarding the 
use of said deposit(s). Once the contract change order has been fully 
executed, the successful bidder may proceed under the conditions 
contained therein. In the event approval to use nondesignated 
sources results in a net cost savings, the Contractor shall receive 
50% and the Department 50%. 


(e) It is mutually understood and agreed by both parties to the contract, 


that the Department cannot guarantee the use of nondesignated 
deposits. 


If the Department has obtained information on nondesignated material 
sources, such information will be available for review at the Department’s 
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Headquarters Materials Division, 1263 South Stewart Street, Carson City, 
NV 89712, Phone (702) 888-7520. 


106.04 Samples and Tests. Except as provided in Subsection 
106.05, all materials will be inspected, and/or tested for acceptance before 
incorporation in the work. Perform informational testing as herein 
described. Any work in which untested and unaccepted materials are used 
without approval or written permission may be performed at the risk of 
being considered as unacceptable and unauthorized and not to be paid. 


Produce materials at the plant that conform in all respects to the 
requirements of the specifications; however, blending on the roadbed to 
correct for minor deficiencies in grading, sand equivalent, or excess 
plasticity will be allowed, except for shouldering material, under the 
following conditions: 


(a) All blending material added on roadway and all work involved in 
processing such material will not be paid for. 


(b) Continue processing of the material until a homogeneous mixture is 
obtained. Obtain uniform gradation to the degree that sieve analysis 
tests show less than 10% difference, plus or minus, in the amount of 
material passing the 1.18 mm sieve, determined by comparing sieve 
analysis tests on two samples of processed and blended material. 
Samples for tests, taken for the above conditions, will be confined 
within a distance of 150 m of each other and also taken in the same 
continuous windrow. 


Perform informational process control sampling and testing by a materi- 
als testing firm or own testing personnel, using the applicable Nevada Test 
Methods which appear under ‘Project Control Tests’’ in Sections; 704, 
705, and 706. Perform informational testing at the project site or as 
approved. 


Testing personnel must be approved by the Department’s Headquarters 
Construction Division before performing any work. Approval will consist 
of the following: Under the scrutiny of a Department Progress Lab 
Representative, the prospective tester will perform all required project 
tests. The Progress Lab Representative may also ‘‘split’’ samples with the 
prospective tester in order to perform correlation audits. If testing proce- 
dures are correct and the “‘split’’ sample results correlate within accepted 
tolerances, (see Subsection 4-704.3, Split Samples, of the Department’s 
Construction Manual) the tester will be approved. Request observation 
and approval at least 5 days prior to the date it is to take place. Furnish the 
laboratory, equipment, and materials, needed to perform the required 
tests. 


Testing procedures will be monitored on a random basis. Perform a 
minimum of one informational process control test for every 1000 t of 
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each size aggregate produced, with a minimum of one test for each size or 
type per day of production. 


Obtain samples of the finished product of the plant before or as the 
material leaves the conveyor belt for the bin or stockpile. Construct the 
sampling device so that small representative samples may be taken fre- 
quently and these small samples combined to form the complete sample. 
Deliver the samples by mechanical means to a ye on the ground or 
other satisfactory safe and accessible spot. 


Furnish test results from samples taken, on a daily basis. If materials are 
to be obtained from a commercial source, furnish results of tests taken 
during production of those materials for analysis. The results of such tests 
shall not be the basis for final acceptance of the material. 


As part of the monitoring process, a statistical ‘‘Specification Conform- 
ance Analysis (SCA)’’ will be performed on the test results submitted. 
This analysis will be performed on the test results of each week’s produc- 
tion of materials, and will be available for review throughout the contract. 
If the SCA on any specified individual sieve size indicates the ‘‘specifica- 
tion conformance’”’ to be below 90%, notification in writing will be given, 
stating that some difficultly in furnishing a specification product may be 
anticipated. When acceptance testing begins, if results indicate non- 
specification material is being supplied, suspend work until demonstrating 
that specification material can be furnished to complete the work. Take 
any corrective action necessary to provide a specification product. 


The SCA will be performed on the percent passing each specified sieve, 
or, if the product is separated into more than one size, after the individual 
results have been combined using the proposed proportions of each 
material to be used to produce the final product. 


All costs incurred in conducting informational process control sampling 
and testing will not be measured or paid for directly. 


Sampling for final acceptance of materials will be as hereinafter out- 
lined: 


(a) Types 1, 2, and 3, Class B aggregate base courses and ‘“‘selected 
material base or surface’’ will be sampled from the processed 
windrow just prior to final laydown. 


(b) Types 1, 2, and 3, Class A aggregate base courses will be sampled 
from the roadbed directly behind the laydown machine and before 
the first pass of the roller. 


(c) Aggregate for cement or lime treated bases will be sampled as 
follows: 


1. Where the material is being mixed at a stationary plant, samples 
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(d) 


(€) 


will be taken from the conveyors just before delivery to the 
mixer and before adding lime and cement. 


2. Where material is being mixed on the roadbed, samples will be 
taken after the material has been placed on the roadbed and 
processed and before adding cement or lime. 


Aggregates for roadmix bituminous mixtures (including base or 
surface) will be sampled after the material has been placed on the 
roadbed and processed and before adding the bituminous binder. 


Aggregate for all plantmix bituminous mixtures will be sampled for 
acceptance as follows: Continuous-Mix or Drum-Mix plants will be 
sampled after proportioning and before entering the pugmill or 
drum. Batch type plants will be sampled from the hot bins. Sam- 
ples, except in batch type plants, will be taken before the point 
where mineral filler is added. Equip sampling points with a sam- 
pling device so constructed that representative samples will be 
delivered by mechanical means to a point which is accessible, safe, 
and satisfactory. 


(f) Aggregate for screenings will be sampled from the job-site stock- 


(g) 


(h) 


piles, loaded truck, or spreader hopper. Aggregates for shoulder 
material will be sampled from the plant belt or stockpile. 


Pretreated aggregates in stockpile for plantmix bituminous mixtures 
will be sampled for acceptance as follows: Continuous-Mix or 
Drum-Mix plants will be sampled after proportioning and before 
entering the pugmill or drum. Batch type plants will be sampled 
from the hot bins. Equip sampling points with a sampling device so 
constructed that representative samples will be delivered by 
mechanical means to a point which is accessible, safe and satisfac- 
tory. 


Sampling of bituminous materials, intended for use in prime, tack 
or seal coats, surface treatments, and base, binder or surface course 
mixtures, shall be done after the bituminous material has arrived at 
job destination and before, or at the time of unloading the materials. 
Bituminous material at plant sites shall be sampled before use. 


Take one sample of material from each railroad tank car or truck 
transport under the observation of the Engineer and in an approved 
manner. Where delivery is made in smaller hauling units such as a 
distributor, or where the contents of a storage tank are sampled, take 
the required sample to represent a maximum of 38,000 L. 


Take samples during the established job working hours, or other 
acceptable times. The sample taken from each load will be submit- 
ted to the Department’s laboratory for testing. In the event the test 
results fail to comply with requirements, the remaining portion of 
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the sample will be tested to confirm the initial test results. 
Perform sampling by one of the following methods: 
1. By Test Method No. Nev. T723; 


2. By bleeding through a drain-cock in the transfer line during the 
unloading of the approximate middle third of the load; or3. By 
means of a sampling device inserted to a level of approximately 
the middle third of the load or tank. 


Where sampling is done by bleeding, 5 to 10 minutes shall elapse 
between the separate samplings. 


Understand and agreed that samples obtained by any one of the 
above designated methods will be considered as truly representative 
of the material delivered for incorporation in the work. 


Sample containers will be furnished. Immediately after filling the 
sample container, tightly seal it, properly mark for identification, 
and present to the Engineer. 


One sample taken from each load will be submitted to the Depart- 
ment’s laboratory for testing. 


Take samples of bituminous material from the bituminous feed line 
at a suitable location between the storage tank and the plant bitumi- 
nous metering device. Take one sample for every 23 t of asphalt 
used or any part thereof, and not less than one per day. 


(1) Samples for the aforementioned materials produced under condi- 
tions other than contemplated herein will be taken at a time and 
place deemed appropriate. 


106.05 Certificates of Compliance. The use of certain materials or 
assemblies may be permitted before sampling and testing if accompanied 
by a Certificate of Compliance stating that the materials involved comply 
in all respects with the requirements of the specifications. Provide the 
certificates signed by the manufacturer of the material or the manufacturer 
of assembled materials. Furnish a Certificate of Compliance with each lot 
of material delivered to the work and clearly identify the lot so certified in 
the certificate. 


All materials used on the basis of a Certificate of Compliance may be 
sampled and tested at any time. Any such material not conforming to the 
requirements of the plans and specifications will be subject to rejection 
whether in place or not. 


The Department reserves the right to refuse to permit the use of material 
on the basis of a Certificate of Compliance. 
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The form of the Certificate of Compliance and its disposition will be as 
directed. 


106.06 Cited Specifications. Unless otherwise specified, all tests 
will be performed according to the methods used by the Department. 


The Department has developed test methods for testing the quality of 
materials and work. These test methods are identified by the prefix Nev. 
followed by the serial number. Copies of individual test methods are 
available at the Materials Division, Department of Transportation, Carson 
City, Nevada, and will be furnished to interested persons upon request. 


Whenever a reference is made in the specifications to a test method by 
Nev. number, it shall mean the test method in effect on the date of the 
advertisement for bid. 


Whenever a reference is made in the specifications to a test designation 
either of the ASTM, AASHTO, federal specifications, or any other 
recognized national organization and the number or other identification 
accompanying the test designation representing the year of adoption or 
latest revision of the test is omitted, it shall mean the test method in effect 
on the date of advertisement for bid. 


Whenever a reference is made in the specifications to a specification 
either of the ASTM, AASHTO, federal specifications, or any other 
organization and the edition date is omitted, it shall mean the latest 
specification in effect on the date of advertisement for bid. 


The metric version of referenced specifications and tests shall apply if 
there is a choice between a metric or English unit version. 


When requested, furnish, without charge, samples of materials entering 
into the work. Do not use material before approval, except as provided in 
Subsection 106.05. Samples of material from local sources shall be taken 
by or in the presence of the Engineer; otherwise, the samples will not be 
considered for testing. 


106.07 Plant Inspection. The Engineer may inspect the production 
of material or the manufacture of products at the source of supply. Plant 
inspection, however, will not be undertaken until assurance of the cooper- 
ation and assistance of both the Contractor and the material: producer. 
Provide free entry at all times to such parts of the plant as concerns the 
manufacture or production of the materials. Furnish adequate facilities 
free of charge to make the necessary inspection. *, 


The Department reserves the right to retest materials which have been 
tested and accepted at the source of supply before incorporation into the 
work after the same have been delivered, and to reject materials which, 
when retested, do not meet the requirements of the contract documents. 
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106.08 Storage of Materials. Store materials as to assure the preser- 
vation of their quality and fitness for the work. When required store them 
in waterproof buildings, placed on wooden platforms or other hard, clean 
surfaces, and not on the ground, and cover. Stored materials, even though 
approved for use before storage, may be inspected before their use in the 
work, and they shall meet the requirements of the specifications at the 
time of this proposed use. Locate stored materials so as to facilitate their 
prompt inspection. Upon approval, that portion of the right of way not 
required for public travel may be used for storage purposes and for placing 
of the plant and equipment. Do not use private or public property for 
storage purposes without written permission of the owner or lessee. 
Restore all storage sites to their original condition. This shall not apply to 
the stripping and storing of top soil or to other material salvaged from the 
work or specifically prescribed under the specifications. 


106.09 Handling Materials. Handle materials in such manner as to 
preserve their quality and fitness for the work. Transport aggregates from 
the storage site to the work without loss or segregation of materials after 
loading and measuring in order that there may be no inconsistencies in the 
quantities of materials intended for incorporation in the work as loaded, 
and the quantities as actually received at the place of operation. 


106.10 Unacceptable Materials. Materials not substantially con- 
forming to the requirements of the specifications at the time they are used 
shall be considered as unacceptable and all such materials will be rejected 
and shall be removed immediately from the site of the work. Do not use 
rejected material, the defects of which have been corrected, until approval 
has been given. 


106.11 Department Furnished Material. Furnish materials 
required to complete the work, except those specified to be furnished by 
the Department. Material furnished by the Department will be delivered 
or made available at the points specified in the Special Provisions. 


Consider cost of handling and placing all materials after they are 
delivered as included in the contract price for the item in connection with 
which they are used. 


Be responsible for all material delivered, and deductions will be made 
from any money due to make good any shortages and deficiencies, from 
any cause whatsoever, and for any damage which may occur after such 
delivery and for any demurrage charges. 


106.12 Foreign Materials. Steel materials of foreign origin, from 
outside the United States, may be used, subject to the following require- 
ments. ‘‘Steel,’’ as used in this Subsection, includes steel and iron materi- 
als, and the application of a coating to either steel or iron material. 
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Steel materials to be permanently incorporated into the work on 
Federal-aid projects are subject to the following requirements: 


All steel products or manufacturing processes of the steel material in a 
product (i.e., smelting, and any subsequent process which alters the 
steel material’s physical form or shape or changes its chemical composi- 
tion) must occur within the United States. This includes processes such 
as rolling, extruding, machining, bending, grinding, and drilling. 


Minimal use of foreign steel materials will be permitted provided the 
cost of said materials does not exceed 0.1% of the total contract cost or 
$2,500.00, whichever is greater. Should foreign materials be used, as 
provided above, provide satisfactory cost documentation. 


Signing and submitting of the bid or proposal, certifies compliance with 
the requirements of this Subsection. 


[ 53 ] 


. = +. . 2 cot He via ; e i 2 ay . . i t 5 * OaR ns 5h , PP \ ‘ 4, 7 i 3 ’ § c 
’ h 4 , a eh ad wand at r ne , oo | 7 ay 3 . rey Saisie 
7 ° diy = q i '<.. 4 j . ie ee Sa 7 ~~ 





; aie a we hey a j im 3 é- OS 

citer ig fit ina oe seo Acoyniviondre be 
| i. pres sist) 4o abmogsti 

wh Ms Hing Mixistialy’ Hencio rate sits tn mage: ein 

Myst) Ss std Sivigre . ‘ hah OF wih: Thahspor: sept 

ae et BL Se Wee Xs opittale f° a f 4ata ‘ i: StiCet a 2 ane 

A RS sae hat serene pAb hay Pid otro hairy 

italy Rae RNS ptt pid Baik: RRR ey SE e nik 

wi Se Gene . i ‘al eae ae Me par’ i ce nd 























GS meg nore Pin See shyt “ie abe 
Serta 2 NR irs Shey: Oy ibe: ap thy a te thre. | 

Jag 8 eo Ae gee aa oar to) Siac oes ere! FE 
ge RR ta hae: A apc EE AR BS DEI REE 
4 Wiweruyy Seah re Ste, 


»” “ * 
¥ ; ( * i * oF ; ss = 
rea i te a . SO, RR ai the ‘ ‘ Oe 
A) eae Se 


v 


. ake on ere, ae ued pie igh, Furcal pater 
te saat Smale tag dice Mian apse ied rw. iv fapnaphe a 
ais! jurnighed by the Departanwnt, wilh 2 delivered 
" -poriats speciivd: if tee Special Py ne icy sie: . 
™ ations Pay a iltinic anil ‘placing ¢ ath baresthe Fale 
lagyres’ pies. ao a rs Sb contract ahs wer one 
7 ye Wy i ae eT 5 A ek Ae Rots ig pone m 
delivers, ac avid 
pears 


f 
Y ay ow 


Ags al a ro ‘Le i ¢ Fi : "@ : 


MP Cait A) te edad 3. ya 



















Das coe for wtf Mer. 


pee wha ie proniy due we mask good | 





SECTION 107 


LEGAL RELATIONS AND RESPONSIBILITY TO THE PUBLIC 


107.01 Laws to be Observed. Keep fully informed of all Federal 
and State laws, all local bylaws, ordinances and regulations, and all orders 
and decrees of bodies or tribunals having jurisdiction or authority, which 
in any manner affect those engaged or employed on the work, or which in 
any way affect the conduct of the work. Observe and comply with all such 
laws, bylaws, ordinances, regulations, orders and decrees, and protect 
and indemnify the State and its representatives against any claim or 
liability arising from or based on the violation of any such law, bylaws, 
ordinances, regulations, orders or decrees, whether by yourself or your 
employees. If the Department suffers any fines or penalties because of the 
failure to comply with said laws or regulations, the Department may 
deduct the amount of said fine or penalty from any monies due. 


The Contractor and subcontractors compliance with Title 29, subtitle A, 
3.3, Code of Federal Regulations and NRS 338.070 will be required on 
this contract. These regulations require submittal of a tally of weekly 
payroll and statement of compliance with respect to each employee 
engaged in work on the project. Submit these payrolls and statement of 
compliance to the Nevada Department of Transportation and the State of 
Nevada Labor Commissioner. 


107.02 Permits, Licenses and Taxes. Procure all permits and 
licenses, pay all charges and fees, and give all notices necessary and 
incident to the due and lawful prosecution of the work, including vehicular 
registration or prorate registration and carrier licensing as applicable. 
Privilege taxes are in addition to the above fees. If having vehicles not 
licensed or registered in Nevada contact the Motor Carrier Division of the 
Department of Motor Vehicles and Public Safety, Carson City, Nevada, 
for full information. 


107.03 Patented Devices, Materials and Processes. If employing 
any design, device, material or process covered by letters of patent or 
copyright, provide for such use by suitable legal agreement with the 
patentee or owner. Indemnify and save harmless the State, any affected 
third party or political subdivision from any and all claims for infringe- 
ment by reason of the use of any such patented design, device, material or 
process, or any trademark or copyright. Indemnify the State for any costs, 
expenses and damages which it may be obliged to pay by reason of any 
such infringement at any time during the prosecution or after the comple- 
tion of the work. 
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107.04 Restoration of Surface Opened by Permit. The right to 
construct or reconstruct any utility service in the highway or street, or to 
grant permits for same, at any time, is hereby expressly reserved by the 
Department for the proper authorities of the municipality or other political 
subdivision in which the work is done and the Contractor shall not be 
entitled to any damages either for the digging up of the street or for any 
delay occasioned thereby. 


Any individual, firm, or corporation wishing to make an opening in the 
highway must secure a permit from the Department. Allow parties bearing 
such permits, and only those parties, to make openings in the highways. 
When ordered, make in an acceptable manner, all necessary repairs due to 
such openings, and such necessary work will be paid for as extra work, 
and will be subject to the same conditions as original work performed. 


107.05 Federal Aid Provisions. 


(a) Work Subject to Inspection and Approval of Federal Agency. 
When the United States Government pays all or any portion of the cost of 
the work, observe the Federal laws authorizing such participation and the 
rules and regulations made pursuant to such laws. Subject the work to the 
inspection of the authorized representatives of such Federal agencies as 
are created for the administration of these laws, but such inspection will in 
no sense make the Federal Government a party to the contract and will in 
no way interfere with the right of either party hereunder. 


(b) Fair Labor Standards Act. The Wage and Hour Division, U.S. 
Department of Labor requires that contractors or subcontractors engaged 
in highway construction work meet the provisions of the Fair Labor 
Standards Act of 1938 (52 Stat. 1060) or as amended. (Title 29, United 
States Code, Section 201, et seq.). 


(c) Cargo Preference Act. Contractors or subcontractors engaged in 
transoceanic shipment of any equipment, material, or commodities pursu- 
ant to this contract, are required to meet the provisions of the Cargo 
Preference Act of 1954 (46 CFR 381, paragraph 7b) or as amended. 


107.06 Sanitary, Health and Safety Provisions. Provide and main- 
tain in a neat, sanitary condition, such accommodations for the use of 
employees as may be necessary to comply with the requirements and 
regulations of the State Department of Health and of other bodies or 
tribunals having jurisdiction there over. Commit no public nuisance. 


See Federal, State and local laws, rules and regulations concerning 
construction safety and health standards. Do not require any workers to 
work in surroundings or under conditions which are unsanitary, hazard- 
ous, or dangerous to their health or safety. 
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107.07 Public Convenience and Safety. Conduct the work in such a 
manner as will obstruct and inconvenience traffic as little as possible. 
Keep existing travel roads and streets adjacent to or within the limits of the 
improvement, open to and in a good, dust free and safe condition for 
traffic at all times. See Subsection 107.21. Maintain said roads and streets 
by removing any material or debris resulting from or caused by operations 
and repair any damage which may result from operations. For those roads 
and streets actually under physical improvement, see Subsection 104.04. 
Where grading operations are on or adjacent to the existing traveled way, 
finish the grade immediately after the rough grading is completed and 
place the surfacing material thereon as the work progresses. So conduct 
operations as to have under construction no greater length or amount of 
work than he can prosecute vigorously and do not open up sections of the 
work and leave them unfinished, but finish the work as it goes insofar as 
practicable. 


Perform work in a manner to assure full compliance with all applicable 
Federal, State and local laws and regulations governing safety, health and 
sanitation. Provide adequate safeguards, safety devices, and protective 
equipment such as are specified in other Sections of these specifications, 
or other documents and take any other ordered actions as determined 
reasonably necessary to protect the life and health of employees on the job 
and the safety of the public and to protect property in connection with the 
performance of the work covered by the contract. 


At all times during the progress of the work or temporary suspension of 
the work, provide, erect and maintain all necessary barricades, suitable 
and sufficient red lights, danger signals, temporary striping and signs, 
provide a sufficient number of flaggers and take all necessary precautions 
for the protection of the work and safety of the public, and those engaged 
on the work. Illuminate barricades and obstructions at night with reflector- 
ized signs and lights, and keep lights for this purpose burning from sunset 
to sunrise. Barricades, warning signs, lights, temporary signals, and other 
protective devices must conform with the MUTCD Manual. 


Retain a person certified by the American Traffic Safety Services 
Association (ATSSA) as a worksite traffic control supervisor to implement 
the traffic control. 


107.08 Relations with Railroads. 


(a) Definitions. The following definitions shall apply to the terms as 
herein used. Railroad: The railway or railroad company whose tracks are 
crossed or whose property is adjacent to the work or upon whose property 
the work is performed. Chief Engineer: The Chief Engineer of the railroad 
or his authorized representatives. Railroad Crossing: A crossing at grade 
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of the tracks of a railroad and the highway. Grade Separation: A perma- 
nent structure to effect the separation of grades between the highway and 
the railroad. 


(b) Work or Operations. 


1. Subject work or operations on grade separations, railroad crossings, 
or upon railroad property to inspection by the Chief Engineer, and conduct 
and perform in a manner satisfactory to the Chief Engineer. 


2. So arrange and conduct construction operations as to insure safe and 
uninterrupted operation of the railroad traffic. Be responsible for any 
damages which result either directly or indirectly from the operations. 


3. Notify the Chief Engineer in writing, at least 48 hours before 
starting any work in the proximity of the tracks, setting forth specifically 
the time at which it is planned to start such work. 


4. Unless otherwise provided, do not pile or store any material, or 
park or use equipment closer than 3 m from the centerline of the tracks. 


5. Keep the track zone clean of all loose material or debris at all times. 
Be responsible for any fouling of railroad ballast resulting from sandblast- 
ing and painting operations and reimburse the railroad for the replacement 
of all ballast so fouled. 


6. In advance of any blasting, notify the Chief Engineer in order that 
proper flagging protection may be provided by the railroad. Sheet excava- 
tions in the proximity of the tracks. Submit plans therefore to the Chief 
Engineer and receive approval before commencing any such excavation. 


7. Make arrangements with the railroad for crossing railroad tracks at 
locations other than existing public crossings and bear all costs relative 
thereto. 


8. Submit detail plans of falsework and forms for track spans and piers 
or abutments to the Chief Engineer. Do not commence work thereon until 
such plans have been approved by the Chief Engineer. Do not deviate from 
falsework plans thus approved without permission of the Chief Engineer. 
Maintain the temporary vertical and horizontal clearances specified by the 
Chief Engineer. In the case of impaired vertical clearances above the top 
of rail, the railroad shall have the option to install telltales, or other such 
protective devices the railroad deems necessary, for the protection of train 
persons or rail traffic. 


9. Comply with the rules and regulations of the railroad with respect to 
the work or operations on or adjacent to railroad property. Arrange with 
the railroad for the services of such qualified railroad employees as the 
Chief Engineer may prescribe to protect and safeguard the railroad’s 
property, engines, trains and cars. Payment for such services, including 
compensation, insurance, vacation and holiday time, railroad retirement 
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and unemployment taxes, health and welfare, accounting and billing 
charges, will be paid by the Department directly to the railroad, except all 
costs incurred by the Contractor which are applicable to any private 
crossing agreement(s) not provided in the contract. Any costs incurred 
relative to private crossing agreements for crossings not provided in the 
contract shall be paid by the Contractor directly to railroad according to 
the railroad’s payment requirements. 


10. Upon completion of the work upon railroad’s property, promptly 
remove all tools, equipment and other materials, whether brought upon 
said property, and cause said property to be left in a clean and presentable 
condition. 


(c) Work or Operations Performed by Railroad. The railroad may 
undertake certain work or operations incidental to the project which are 
the subject of an agreement between the Department and the railroad. 
Details of such work or operations will be set forth in the Special 
Provisions. Discuss such items with the Chief Engineer in order to 
develop a plan to accomplish the work or operations in their logical 
sequence and order. 


Bear the cost of movement or adjustment of telephone, telegraph or 
signal facilities owned, operated or maintained by the railroad and not 
otherwise provided for on the plans or in the Special Provisions. 


(d) Insurance. Provide and maintain during the effective life of the 
contract such special or additional insurance as is required by Subsection 
107.11. Furnish such evidence as may be required that such insurance has 
been provided. 


(e) Qualification. Be responsible to satisfactorily perform work upon 
the railroad’s property. 


(f) Reference. The provisions of Subsections 624.03.03, 624.03.04, 
and 107.11 shall inure directly to the benefit of the railroad. 


107.09 Liability Insurance. 


(a) Insurance Requirements for Contractors. Do not commence any 
work or allow any subcontractor to commence any work under this 
contract until obtaining all insurance and bonds as required. Maintain for 
the duration of the contract, insurance against claims for injuries to 
persons or damages to property which may arise from or in connection 
with the performance of the work hereunder by the Contractor, his agents, 
representatives, employees or subcontractors. 


Consider full compensation for the cost of premiums on the insurance 
described herein as included in the prices paid for the various items of 
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work to be performed under the contract, and no additional allowance will 
be made therefore or for additional premiums which may be required by 
extensions of the policies of insurance. 


1. Minimum Scope of Insurance. Obtain and maintain in force for 
the full period of this contract: 


Worker’s Compensation Insurance. 


b. Insurance Services Office Commercial General Liability Insurance 
Form or its equivalent. 


c. Auto Liability Insurance, code 1, ‘‘any auto.”’ 


d. Excess Liability Insurance (Umbrella Form or Following Form 
Excess where necessary to meet the required minimum amounts of 
coverage). 


e. Whenever construction operations covered under said contract are 
to be performed upon or in proximity to railroad property, provide 
public liability and property damage insurance for limits of cover- 
age not less than specified in the railroad protective insurance 
endorsement appended to the Special Provisions. 


2. Minimum Limits of Insurance. Maintain limits no less than: 


a. Commercial General Liability. $1,000,000.00 per occurrence and 
$2,000,000.00 annual aggregate for bodily injury, property dam- 
age, including but not limited to personal injury, sickness, disease 
or death or damage to or destruction of the property of persons 
arising directly or indirectly out of or in connection with the 
performance of work under this contract. 


b. Automobile Liability. $1,000,000.00 combined single limit per 
accident for bodily injury and property damage. 


c. Worker’s Compensation Insurance. Obtain worker’s compensa- 
tion insurance according to NRS Chapters 616 and 617 for employ- 
ees engaged on or at the site of the project. 


In the event any class of employee engaged in any work under this 
contract or at the site of the project is not protected under the State of 
Nevada Industrial Insurance Act, then provide and cause each subcontrac- 
tor to provide adequate insurance coverage in a form and by an insurance 
carrier satisfactory to the State of Nevada for the protection of such 
employees. The insurance company shall agree to waive all rights of 
subrogation against the State of Nevada, its elected or appointed officers, 
officials, agents and employees for losses paid under the terms of this 
policy which arise from work performed by the named insured for the 
State of Nevada. 
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3. Deductibles and Self-Insured Retentions. Declare any deductibles 
or selfinsured retentions to and receive approval by the State of Nevada. 
At the option of the State, either: the insurer shall reduce or eliminate such 
deductibles or self-insured retentions as respects the State of Nevada, 
Department of Transportation, its officers, officials and employees; or the 
Contractor shall procure a bond guaranteeing payment of losses and 
related investigation, claims administration and defense expenses. 


4. Other Insurance Provisions. The policies are to contain or be 
endorsed to contain, the following provisions: 


a. General Liability and Automobile Liability Coverages: 


(1) The State of Nevada, Department of Transportation, its officers, 
officials, employees and volunteers are to be covered as addi- 
tional insured’s as respects: liability arising out of activities 
performed by or on behalf of the Contractor; products and 
completed operations of the Contractor; premises owned, 
leased or used by the Contractor; or automobiles owned, 
leased, hired or borrowed by the Contractor. The coverage shall 
contain no special limitations on the scope of protection 
afforded to the State of Nevada, Department of Transportation, 
its officers, officials, employees or volunteers. 


(2) The Contractor’s insurance coverage shall be primary insurance 
as respects the Agency, its officers, officials, employees and 
volunteers. Any insurance or self-insurance maintained by the 
State of Nevada, Department of Transportation, its officers, 
officials, employees or volunteers shall be excess of the Con- 
tractor’s insurance and shall not contribute with it. 


(3) Any failure to comply with reporting provisions of the policies 
shall not affect coverage provided to the State of Nevada, 
Department of Transportation, its officers, officials, employees 
or volunteers. 


(4) The Contractor’s insurance shall apply separately to each 
insured against whom claim is made or suit is brought, except 
with respect to the limits of the insurer’s liability. 


(5) The insurance companies shall immediately notify the State of 
Nevada, Department of Transportation if, at any time during the 
term of the contract, the limits of the General Liability, or 
Excess Liability, including Aggregate Limits, as described on 
the certificates, have been impaired by more than 10% of the 
limits indicated for each policy. 


(6) The insurance companies that provide Commercial General 
Liability coverage and/or Automobile Liability coverage shall 
waive their rights of subrogation against the additional insured. 
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b. All Coverages: 


(1) Each insurance policy required by this clause shall be endorsed 
to state that coverage shall not be suspended, voided, canceled 
by either party, reduced in coverage or in limits except after 30 
days prior notice given to the State of Nevada, Department of 
Transportation. 


(2) Nothing contained in these insurance requirements is to be 
construed as limiting the extent of the Contractor’s total respon- 
sibility for payment of claims arising in whole or in part from 
the actions of a third party when such actions might be taken as 
a result of the Contractor’s operations under this contract. 


(3) The State of Nevada, Department of Transportation is not liable 
for the payment of any deductibles or assessments on any 
insurance policies purchased by the Contractor. 


Acceptability of Insurers. Insurance is to be placed with insurers 


with a rating from the current issue of Best’s Key Rating Guide of no less 
than A:X. The carrier shall have a home office in the United States. 
Lloyd’s of London is the sole exception to the requirements of Best’s 
Rating, financial size and home office location. 


6. 


Instructions for Completions of Certificates of Insurance. At the 


time of executing this contract, deliver to the State of Nevada, Department 
of Transportation, 1263 South Stewart Street, Carson City, NV 89712, 
Attention: Labor Compliance Officer, a certificate of insurance evidencing 
coverage as specified. 


a. 


If having Commercial General Liability Coverage as provided 
under the 1986 Occurrence Form, use Standard Accord Certificate 
25-S(3/93 Rev.) If having Comprehensive General Liability Cover- 
age as provided under the 1973 Occurrence Form, use Standard 
Accord Certificate 25-N(3/93). Claims made coverage is not accept- 
able. 


By separate endorsements the State of Nevada, show the Depart- 
ment of Transportation to be an additional insured. Sign and attach 
the additional insured endorsement to the certificate. (It is under- 
stood that the certificates of worker’s compensation insurance 
issued by SIIS do not name additional insureds). 


Sign and attach the waiver of subrogation endorsements to the 
certificate. 


If the General Liability is provided on an aggregate limit per 
project, Form #CG2503(11/85) or CB2501(11/85), the Department 
shall waive the requirements that they be notified when limits have 
been impaired by more than 10% of the limits indicated. When the 
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coverage is provided on an aggregate limit per project, attach a 
signed copy of the endorsement to the certificate. 


e. Properly show the full legal operating names of the Contractor and 
insurance carrier on the certificate. 


f. If the Contractor’s Liability Coverage contains a deductible, show 
the amount of the deductible on the certificate. If there is no 
deductible, state it. 


g. Amend the cancellation section of the certificate to read as follows: 


‘*Should any of the above described policies be cancelled or materi- 
ally changed before the expiration date thereof the issuing company 
will mail 30 days written notice to the certificate holder named to 
the left.’’ 


h. All changes or alterations to the Certificate of Insurance as required 
by the State of Nevada shall be initialed by the authorized represent- 
ative who signs the certificate. 


i. The Certificate of Insurance must be countersigned by a resident 
agent in the State of Nevada according to NRS 680A.300. 


j. The Certificate of Insurance must comply with all insurance require- 
ments as set forth or the certificate will be rejected. 


107.10 Explosives. When the use of explosives is necessary for the 
prosecutionof the work, exercise the utmost care not to endanger life or 
property, including new work. Be responsible for all damage resulting 
from the use of explosives. 


Store explosives in a secure manner in compliance with all laws and 
ordinances, and clearly mark all such storage places. Where no local laws 
or ordinances apply, provide satisfactory storage and in general not closer 
than 300 m from the road or from any building or camping area or place of 
human occupancy. 


Notify each property owner and public utility company having struc- 
tures or facilities in proximity to the site of the work of the intention to use 
explosives. Give such notice sufficiently in advance to enable the compa- 
nies to take such steps as they may deem necessary to protect their 
property from injury. 


107.11 Responsibility for Damage Claims. Indemnify, defend and 
save harmless the Department, its officers and employees, from all suits, 
actions or claims of any character brought because of any injuries or 
damage received or sustained by any person, persons or property on 
account of the operations of the said Contractor; or on account of or in 
consequence of any neglect in safeguarding the work; or through use of 
unacceptable materials in constructing the work; or because of any claims 
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or amount recovered under the “‘Workers’ Compensation Act,’ or any 
other law, ordinance, order or decree; and so much of the money due the 
said Contractor under and by virtue of his contract as may be considered 
necessary by the Department for such purpose, may be retained for the use 
of State; or in case no money is due, his surety may be held until such suit 
or suits, action or actions, claim or claims for the injuries or damages as 
aforesaid shall have been settled and suitable evidence to that effect 
furnished to the Department; except that money due the Contractor will 
not be withheld when the Contractor produces satisfactory evidence that 
he is adequately protected by public liability and property damage insur- 
ance. 


Reimbursement by the State in whole or in part for costs of protecting 
traffic shall not serve to relieve the Contractor of his responsibility as set 
forth in these specifications. 


Traffic control is the responsibility of the Contractor. Agree that neither 
the traffic control plan provided by the Department, nor the presence of 
Department personnel on the job site, nor instructions given by Depart- 
ment personnel regarding traffic control will transfer responsibility for the 
traffic control to the Department. The purpose of Department inspectors is 
to ensure that the contract is performed according to its terms, and that the 
traffic control is maintained properly for the safety of workers and trav- 
elers. Department inspectors are not provided for the benefit of the 
Contractor. 


Guarantee the payment of all just claims for materials, supplies and 
labor, and all other just claims against him or any subcontractor, in 
connection with this contract. 


It is specifically agreed between the parties executing this contract that it 
is not intended by any of the provisions of any part of the contract to create 
the public or any member thereof a third party beneficiary hereunder, or to 
authorize anyone not a party to this contract to maintain a suit for personal 
injuries or property damage pursuant to the terms or provisions of this 
contract. 


107.12 Protection and Restoration of Property and Landscape. 
Be responsible for the preservation from injury or damage resulting 
directly or indirectly from the work under this contract of all public and 
private property, crops, trees, vegetation, monuments, fences, highway 
signs, and markers, etc., along and adjacent to the highway. Use every 
precaution necessary to prevent damage to pipes, conduits and other 
underground structures, to poles, wires, cables, and other overhead struc- 
tures, whether shown on the plans or not. Carefully protect all land 
monuments and property marks from disturbance or damage until the 
Engineer has witnessed or otherwise referenced their location, and do not 
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remove them until directed. Do not willfully or maliciously injure or 
destroy trees or shrubs and do not remove or cut them without proper 
authority. 


Be responsible for all damage or injury to property of any character 
during the prosecution of the work resulting from any act, omission, 
neglect, or misconduct in the manner or method of executing said work, 
or at any time due to defective work or materials. Such responsibility shall 
not be released until the project has been completed and accepted. 


Be responsible for the preservation of archeological and paleontological 
objects, including all ruins, sites, buildings, artifacts, fossils, or other 
objects of antiquity encountered during construction. When such objects 
are encountered, immediately cease operations and give notification that 
such objects exist. Reschedule construction operations to avoid the section 
until the removal of the artifacts or the gathering of historical data has 
been accomplished by the appropriate authority. When directed, excavate 
the site in such a manner as to preserve the artifacts encountered and 
remove them for delivery to the custody of the proper authorities. Such 
excavation will be considered and paid for according to Subsection 
- 104.03. 


Extension of contract time will be allowed for any delay due to preser- 
vation of archeological and paleontological objects. 


When or where any direct or indirect damage or injury is done to public 
or private property by or on account of any act, omission, neglect or 
misconduct in the execution of the work or in consequence of the nonex- 
ecution thereof on part of the Contractor, restore at own expense such 
property to a condition similar or equal to that existing before such 
damage or injury was done by repairing, rebuilding or otherwise restoring 
as may be directed, or make good such damage or injury in an acceptable 
manner. In case of failure to restore such property or make good such 
damage or injury the Engineer may, upon 48 hours written notice, proceed 
to repair, rebuild or otherwise restore such property as may be deemed 
necessary and the cost thereof will be deducted from any money due, or 
which may become due. 


Restrict the movement of vehicles and other construction equipment and 
personnel to the construction area and designated roads. Take every 
precaution to prevent the marking of the natural ground with equipment 
tracks or other means outside of the slope stake areas on either side of the 
roadway and in median areas where it is not required to disturb the 
existing ground. Satisfactorily eradicate such markings of the natural 
ground caused by equipment, personnel, or operations, at own expense. 


Space roads at least 300 m apart from flat bottom ditches and material 
deposits, except that such roads may also be located in ditch and dike 
areas. When roads are located in ditch and dike areas do not allow 
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equipment to travel outside the area to be occupied by said ditch or dike, 
except as provided for in Subsection 203.03.12. Cross median areas at 
structures or approved areas. 


Where there is a high potential for erosion and subsequent water 
pollution, hold the area of erosive land that may be exposed by construc- 
tion operations at any one time to a minimum, and keep the duration of the 
exposure of the uncompleted construction to the elements as short as 
practicable. Construct erosion control features concurrently with other 
work and at the earliest practicable time. 


Do not disturb the lands and waters that are outside the limits of the 
construction as staked, except as may be found necessary and approved. 


107.13 Forest Protection. Do not burn as a method of disposal. 
Abide by such rules and instructions as to fire prevention and control as 
the authorized representative of the appropriate agency having jurisdiction 
may prescribe. Take all necessary steps to prevent employees from setting 
fires during construction of the project and, under the direction of the 
appropriate Federal, State or other agency, or, in the absence of an officer 
from any such agency, acting independently, extinguish all fires set or 
caused by employees and all other fires which may escape on the project, 
whether or not set directly or indirectly as a result of construction 
operations, without expense to the State or Federal government. Where 
obligated to suppress any fire, without expense to the State or Federal 
government, and if the amount of labor, subsistence, supplies and trans- 
portation which is furnished is inadequate in the opinion of the jurisdic- 
tional agency, then such agency may procure additional help or facilities 
and charge the expenses to the Contractor. These expenses shall be billed 
to the Contractor for payment directly by him, and if not promptly met by 
him will be deducted from the money due or which may become due under 
this contract. 


Maintain a fire patrol in the vicinity of blasting and other operations 
creating a fire hazard. When, in the opinion of the agency having jurisdic- 
tion, such a patrol is unnecessary because of weather conditions, notifica- 
tion will be given. 


Correct any unsafe condition as directed. 


107.14 Disposal of Material Outside Highway Right of Way. 
Make own arrangements for disposal of materials outside the highway 
right of way and pay all costs involved. 


When any non-hazardous earth material, composed of rock and soil, is 
to be disposed of outside the highway right of way, first obtain a written 
permit from the property owner on whose property the disposal is to be 
made and submit said permit or the certified copy thereof together with a 
written release from the property owner absolving the State of any and all 
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responsibility in connection with the disposal of non-hazardous earth 
material on said property. Before any non-hazardous earth material is 
disposed of on said property, obtain written permission from the Engineer 
to dispose of the non-hazardous earth material at the location designated in 
the said permit. 


Such disposal sites will not be approved when located within 300 m of a 
State highway right of way if the material placed thereon can be seen from 
said highway. 


When any other non-hazardous material, including asphaltic material, 
concrete, steel and wood is to be disposed of outside the highway right of 
way, dispose of it at an authorized Class I or II municipal landfill or at a 
permitted Class III industrial landfill permitted to accept only industrial 
solid waste. 


It is encouraged that surplus non-hazardous material, including asphal- 
tic material, concrete, steel, and wood be salvaged for recycling or 
converting to a new use, such as asphaltic grindings utilized as shoulder- 
ing or base material, timbers for landscaping, or steel to a salvage yard, 
rather than disposing of the material. Do not place asphaltic material 
within 15 m of any live stream or other body of water. If any such non- 
hazardous material is to be salvaged outside the highway right of way, first 
obtain a written permit from the property owner on whose property the 
salvage is to be made and file with the Engineer said permit or the certified 
copy thereof together with a written release from the property owner 
absolving the State of any and all responsibility and liability in connection 
with the salvage of non-hazardous material on said property. Before any 
non-hazardous material is salvaged on said property, obtain written per- 
mission from the Engineer to salvage the non-hazardous material at the 
location designated in the said permit. 


In addition to all other provisions of this agreement, handle, transport 
and dispose of any waste materials generated from this project which are 
wastes subject to regulation as hazardous wastes as defined in the Nevada 
Administrative Code (NAC) 444.8565 according to the applicable federal, 
state and local regulations governing such handling, transport, and dis- 
posal. 


Exercise precautions to prevent the discharge of hazardous wastes into 
the work area, any waterway or the general environment. Contact the 
Nevada Department of Conservation and Natural Resources, Division of 
Environmental Protection (702/687-5872) for specific information and 
assistance. 


The following shall apply to all Contractor obtained disposal sites 
located outside the right of way except public or commercial dumping 
grounds which have been approved for general use by appropriate govern- 
mental authorities: 


[ 67 | 


107 LEGAL RELATIONS AND RESPONSIBILITIES 


(a) Before approval of such disposal sites, comply with the following 
requirements: 


1. The Department, at its sole expense, will conduct visual analy- 
sis and erosion control studies of the proposed site. 


2. Once the Department has approved the proposed site regarding 
visual analysis and erosion control, procure archeological and 
historic studies of the site and haul roads thereto and submit 
such studies for approval. Written approval of said studies will 
constitute approval of the site provided all other applicable 
requirements of these specifications are complied with. Submit 
a request for a waiver of the archeological and historic studies. 
If approved by the Department’s Archeologist, the archeologi- 
cal and historic studies requirement may be waived. 


(b) Uniformly grade the site to drain and to blend with surrounding 
terrain. 


(c) Finish slopes created by disposing of waste to a ratio of not less than 
Boe 


Consider full compensation for all costs involved in disposing of mate- 
rial as specified in this Subsection, including all costs of hauling, as 
included in the price paid for the contract items of work involving such 
materials. 


107.15 Relief from Maintenance and Responsibility. Upon the 
written request, or upon order, the duty of maintaining and protecting 
certain portions of the work as described below, which have been satisfac- 
torily completed in all respects according to the requirements of the 
contract may be relieved, and will not be required to do further work 
thereon. Such action will relieve the responsibility for injury or damage to 
said completed portions of the work resulting from use by the public traffic 
or from the action of the elements or from any other cause, but not from 
injury or damage resulting from operations or from own negligence. 


Portions of the work for which the duty of maintenance and protection 
may be relieved as provided in the above paragraph include but are not 
limited to the following: 


(a) The completion of 400 m of roadway or 400 m of. one roadway of a 
divided highway or a frontage road including the traveled way, 
shoulders, drainage control facilities, planned roadway protection 
work, lighting and any required traffic control and access facilities. 


(b) A bridge or other structure of major importance. 


(c) A complete unit of a traffic control signal system or of a highway 
lighting system. 
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(d) A complete unit of highway protection work. 


(e) Any required traffic control and access facilities if the roadway or 
structure is to be used by public traffic before completion of the 
contract. 


(f) Nonhighway facilities constructed for other agencies. 


However, do not consider anything in this Subsection as relieving full 
responsibility for making good any defective work or materials found at 
any time before the formal written acceptance of the entire contract. 


107.16 Contractor’s Responsibility for the Work and Materials. 
Until the acceptance of the contract, maintain the charge and care of the 
work and of the materials to be used therein (including materials for which 
partial payment has been received as provided in Subsection 109.06) and 
bear the risk of injury, loss, or damage to any part thereof by the action of 
the elements or from any other cause, whether arising from the execution 
or from the non-execution of the work, except as provided in Subsection 
107.15. Rebuild, repair, restore and make good all injuries, losses, or 
_ damages to any portion of the work or the materials occasioned by any 
cause before its completion and acceptance and bear the expense thereof, 
except as otherwise expressly provided in Subsection 203.03.10, and 
Subsection 619.05.01, for object markers and guide posts, and except for 
such injuries, losses or damages as are directly and approximately caused 
by acts of the Federal Government or the public enemy. Where necessary 
to protect the work or materials from damage, at own expense, provide 
suitable drainage of the roadway and erect such temporary structures as 
are necessary to protect the work or materials from damage. The suspen- 
sion of the work from any cause whatever shall not relieve responsibility 
for the work and materials as herein specified. If ordered, at own expense, 
properly store materials which have been partially paid for by the State or 
which have been furnished by the State. Provide such storage on behalf of 
the State and the State shall at all times be entitled to the possession of 
such materials, and promptly return the same to the site of the work when 
requested. Do not dispose of any of the materials so stored except on 
written authorization. 


107.17 Contractor’s Responsibility for Utility Property and Serv- 
ice. Where operations are adjacent to properties of railroad, utility or 
television cable companies, or are adjacent to other property, damage to 
which might result in considerable expense, loss or inconvenience, do not 
commence work until all arrangements necessary for the protection 
thereof have been made. 


Do not begin any operations which may interfere with or impair the 
normal service being rendered by public or private utility operators, until 
such operators have been notified. Cooperate with the owners of any 
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underground or overhead utility lines in their removal and rearrangement 
operations in order that these operations may progress in a reasonable 
manner, and that duplication of rearrangement work may be reduced to a 
minimum, and that services rendered by those parties will not be unneces- 
sarily interrupted. Be responsible for the protection of the property of 
public or private utilities within the limits of the work. 


In general, the repair and adjustment of street structures such as pipe 
lines, services, telephone, and electric lines, above or below the ground, 
will be made by the owners thereof. When included in the proposal, the 
adjustment of sewer manhole frames and covers, inlets and catch basin 
frames and covers and the like, will be within the Contractor’s responsi- 
bility. See that they are adjusted to conform to the lines, grades, and 
typical cross sections as shown on the plans, or as prescribed, even if the 
repairs and the roughing-in work were performed by others. 


Maintain pipes or other construction in continuous service as far as 
practicable and properly protect and support. Do not interrupt water 
service outside of working hours. 


At all times allow the fire department access to fire hydrants. Do not 
place materials or other obstructions closer to a fire hydrant than permit- 
ted by ordinances, rules, or regulations or within 4.5 m of the fire hydrant 
in the absence of such ordinances, rules, or regulations. 


Give notice in writing to the proper authorities in charge of streets, gas, 
water pipes, electric and other conduits, railroads, poles, manholes, catch 
basins and all other property that may be affected by the operations, not 
less than 2 working days, but not more than 14 calendar days before 
breaking ground. 


In the event of interruption to water or utility services as a result of 
accidental breakage, promptly notify the proper authority. Cooperate with 
said authority in the restoration of service as promptly as possible. 


Utility installations shown on the plans are located according to best 
information obtained by the Department; however, consider it normal and 
expected that elevations and alignment of said utilities may vary from that 
shown on the plans, and also that utilities may be encountered that are not 
shown on the plans. Also consider it normal and expected that utilities will 
prove to be an impediment to the operations and that use of other than the 
usual equipment and construction methods in accomplishing the necessary 
work over, around or under such utility installations may be necessary. 


Locate and properly protect all utility installations. Repair all utility 
installations that are damaged by, or due to, operations or negligence. 


See Subsection 105.06. 
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Contact ‘““UNDERGROUND SERVICE ALERT” not less than 2 work- 
ing days, but not more than 14 calendar days, before starting any excava- 
tion. Contact by telephone and comply with all instructions so received. 
The toll free number is 1-800-227-2600. 


If an underground facility must be located or adjusted for construction 
operations and its location is different from that shown on the plans, 
additional compensation may be received. This compensation will be for 
the difference between the costs incurred in finding the actual location of 
the facility and the costs of finding the reputed location of the facility and 
will be paid for as extra work. 


107.18 Furnishing Right of Way. The Department will be responsi- 
ble for the securing of all rights of way shown in the plans. 


107.19 Personal Liability of Public Officials. In carrying out any of 
the provisions of these specifications or in exercising any power or 
authority granted to them by or within the scope of the contract, there 
shall be no liability upon the directors, Engineer, or their authorized 
_ representatives, either personally or as officials of the State, with it being 
understood that in all such matters they act solely as agents and represent- 
atives of the State. 


107.20 No Waiver of Legal Rights. The Department shall not be 
precluded or estopped by any measurements, estimate or certificate made 
either before or after the completion and acceptance of the work and 
payment therefore, from showing the true amount and character of the 
work performed, and materials furnished, nor from showing that any such 
measurements, estimate or certificate is untrue or is incorrectly made, nor 
that the work or materials do not in fact conform to the contract. The 
Department shall not be precluded or estopped, notwithstanding any such 
measurement, estimate, or certificate and payment in accordance there- 
with, from recovering from the Contractor or his sureties or both, such 
damages as it may sustain by reason of his failure to comply with the terms 
of the contract. Neither the acceptance by the Department, or any repre- 
sentative of the Department, nor any payment for or acceptance of the 
whole or any part of the work, nor any extension of time, nor any 
possession taken by the Department, shall operate as a waiver of any 
portion of the contract or of any power herein reserved, or of any right to 
damages. A waiver of any breach of the contract shall not be held to be a 
waiver of any other or subsequent breach. 


107.21 Dust Control. Control dust originating from traffic, plant or 
construction operations either inside or outside the right of way at all 
times according to Federal, State and local laws, ordinances, and regula- 
tions at own expense. 
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SECTION 108 


PROSECUTION AND PROGRESS 


108.01 Subletting of Contract. Do not sublet, sell, transfer, assign, 
or otherwise dispose of the contract or contracts or any portion thereof or 
right, title or interest therein, without prior written consent of the Engi- 
neer and of the surety. The subcontractor or assignee shall not have any 
claim against the Department by reason of the approval of the subcontract 
or assignment. 


Submit requests for permission to sublet, assign, or otherwise dispose 
of any portion of the contract in writing and accompany with a letter 
showing that the organization which will perform the work is particularly 
_experienced for such work. 


Consent to sublet, assign, or otherwise dispose of any portion of the 
contract shall not be construed to relieve the Contractor of his liability 
under the contract and bonds. Before the performance of any work by a 
proposed subcontractor and within 7 days after making any subcontract, 
submit 2 certified copies of such subcontract. In preparing such copies, 
the prices agreed upon for partial items of work must be clearly indicated. 
In preparing such copies, the prices agreed upon for the work may be 
omitted. 


All subcontractors and assignees of the prime or general Contractor 
shall be required to comply with the provisions of NRS 408.373 in the 
Same manner as the prime or general Contractor. 


See the paragraph contained in Subsection 110.01 pertaining to Title 29, 
Code of Federal Regulations, Part 1926. 


See Subsection 102.03 for subcontractor information required on the 
day of bid opening. 


According to NRS 338.140 do not substitute any person for a subcon- 
tractor who is named in the bid, unless: 


(a) The Department objects to the subcontractor, requests in writing a 
change in the subcontractor and pays any increase in costs resulting 
from the change; or 


(b) The substitution is approved by the Department and: 


1. The named subcontractor, after having a reasonable opportu- 
nity, fails or refuses to execute a written contract with the 
Contractor which was offered to the subcontractor with the 
same terms that all other subcontractors on the project were 
offered; 
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2. The named subcontractor files for bankruptcy or becomes insol- 
vent; or 


3. The named subcontractor fails or refuses to perform his subcon- 
tract within a reasonable time. 


Contract bid prices will prevail for purposes of computing the monetary 
value of all subcontracts. 


Perform with own organization, work amounting to not less than 50% 
of the combined value of all items of the work covered by the contract 
except as follows: 


(a) If electing to furnish materials for work to be performed by an 
approved subcontractor and the materials are not obtained from the 
same firm that is to perform the work of incorporating said materi- 
als into the project, the cost of said materials, when set forth in a 
written statement accompanying the subcontract agreement or con- 
tained therein, will be excluded from amounts applicable to the 
subcontracted percentage. 


When a firm both sells materials to a Contractor and performs the 
work of incorporating the materials into the project, these 2 phases 
of work must necessarily be considered in combination and, as in 
effect, constituting a single subcontract. 


(b) When performed by subcontract, any items that have been selected 
as “‘specialty items’’ for the contract will be excluded from amounts 
applicable to the subcontracted percentage. ‘Specialty items’’ for 
the contract will be listed as such in the Special Provisions. 


The contract amount bid for “‘Specialty Items’’ so performed by 
subcontract will be deducted from the original total contract price 
before computing the amount of work required to be performed by 
the Contractor with his own organization. 


Roadside production of materials is construed to be the production of 
crushed stone, gravel, or other material with portable or semi-portable 
crushing, screening, or washing plants, established or reopened in the 
vicinity of the work for the purpose of supplying materials to be incorpo- 
rated into the work. Roadside production of materials will be considered 
subcontracting if performed by other than the Contractor. 


The Department and the Contractor will not recognize any subcontrac- 
tor on the work as a party to the contract. Nothing contained in any 
subcontract shall create any contractual relation between the subcontractor 
and the Department. The Contractor will be held solely responsible for the 
progress of the work according to the progress required. 


108.02 Notice to Proceed. An official “‘Notice to Proceed’’ specify- 
ing the date by which construction operations shall be started will be 
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issued. Commence work not later than the date set forth in the ‘‘Notice to 
Proceed.’ The date set forth in the ‘‘Notice to Proceed’’ shall not be less 
than 30 days after the ‘“Notice to Proceed”’ is issued. Do not begin work 
before the date set forth in the ‘“Notice to Proceed’’ unless requesting such 
in writing and receiving permission. In no case, however, begin work 
before the date of approval of the contract. Contract time will begin on the 
date specified in the “‘Notice to Proceed,’’ unless operations begin at an 
earlier date, in which case the date that such operations were begun will 


apply. 


The Department may issue the ‘‘Notice to Proceed”’ at the time it issues 
the ‘‘Notice of Award’’ of the contract. In this case, the time set forth in 
the “‘Notice to Proceed”’ will run while the contract is being signed by all 
parties. 


108.03 Prosecution and Progress. After being awarded the con- 
tract, prepare and submit for approval a progress schedule showing the 
order in which proposing to carry out the work. Submit the progress 
schedule in the form of an arrow network, developed under a critical path 
method and include an activity listing. The schedule and listing shall show 
beginning time, completion time, activity duration and node numbers, for 
the several salient features of the work provided in the contract. The 
schedule shall outline in sufficient detail the proposed operations, the 
interrelations of the various operations and the order of performance so 
that the progress of the work can be evaluated accurately at any time 
during the performance of the contract. Limit each activity duration, for 
the purpose of this schedule, to 10 working days. The network will reflect 
activity durations in a working day time frame. The schedule shall reflect 
anticipated work during any allowed winter free time. Submit 4 copies of 
the schedule a minimum of 10 working days before the notice to proceed 
date. The submitting of a progress schedule satisfactory to the Department 
shall be considered a necessary portion of work to be completed before 
project commencement. Do not begin work on the project until a satisfac- 
tory schedule has been reviewed and approved. Working days shall 
commence on the notice to proceed date. 


The progress schedule may be used as the basis for establishing major 
construction operations and as a check on the progress of the work. 
Provide sufficient materials, equipment, and labor to guarantee the com- 
pletion of the project according to the plans and specifications within the 
prescribed contract time. Should the prosecution of the work for any 
reason be discontinued, give notification at least 24 hours in advance of 
resuming operations. 


Upon request, submit supplementary progress schedules in the form 
required. Such supplemental schedules may be required if a significant 
time deviation from the original schedule is noted, or upon completion of 
a winter shutdown. Indicate on the supplemental schedule any revised 
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operation sequence, changes in equipment, labor forces, working shifts, 
or other pertinent factors by which time lost will be made up. 


The submitting of supplemental progress schedules satisfactory to the 
Department will be considered as a necessary portion of the work; 
therefore, partial payments as set forth under Subsection 109.06 will not 
be forthcoming until this requirement has been complied with. 


Do not construe the approval of any schedule submitted to assign 
responsibility of performance or contingencies to the Department or 
relieve responsibility to adjust forces, equipment, and work schedules as 
may be necessary to insure completion of the work within prescribed 
contract time. Regardless of the number of working days shown on the 
progress schedule, liquidated damages will be assessed according to 
Subsections 108.02 and 108.09. 


With approval and if working days as set forth in Subsection 108.02 are 
less than or equal to 40 days, a suitable bar chart may be used in place of 
the critical path arrow network described above. All other progress 
schedule requirements shall remain unchanged. 


Any contingency (difference in time between the projects early comple- 
tion and required contract completion date) in this schedule belongs to the 
project, not any one party to the contract. 


108.04 Limitation of Operations. Conduct the work at all times in 
such a manner and in such sequence as will assure the least interference 
with traffic. Provide due regard to the location of detours and to the 
provisions for handling traffic. Do not open up work to the prejudice or 
detriment of work already started. Finishing a section on which the work 
is in progress may be required before work is started on any additional 
sections if the opening of such section is essential to public convenience. 


No work will be required on Saturdays, Sundays or State recognized 
holidays. If, however, electing to work on such days, those days worked 
will be charged as working days. Give notice of intention to work on the 
aforementioned days at least 48 hours in advance of such work. State 
recognized holidays are enumerated in Subsection 101.04, for ‘‘Holi- 
days.”’ 


The Engineer may give notification in writing and require cessation of 
construction operations the day before, during, and the day after said 
holidays, or at any other time if operations are of such nature, the project 
is so located, and traffic is of such volume that it is deemed expedient to do 
SO. 


Do not permit traffic on any part of the completed prime coat, plantmix 
bituminous surface, plantmix bituminous open-graded surface, seal coat, 
cement treated base or Portland cement concrete pavement until author- 
ized. 
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Use hauling vehicles transporting materials to and from the project 
either empty or loaded meeting the requirements and compiling with laws 
and regulations as would be required when traveling on a public street or 
highway for any other purpose. 


During nonworking hours, park vehicles and equipment a minimum of 9 
m from the pavement edge of the traveled way over which public traffic is 
directed unless separated by guardrail or concrete barrier rail. 


Locate employee parking a minimum of 9 m from the pavement edge of 
the traveled way over which public traffic is directed unless separated by 
guardrail or concrete barrier rail. 


Do not store or stockpile materials and supplies within 9 m of a travel 
lane unless separated by guardrail or concrete barrier rail. 


Do not dispose of concrete slabs, concrete foundations, old bituminous 
surfacing, or other debris in median or interchange quadrant areas. 


Do not remove existing fence until new or temporary fences have been 
constructed in a manner that will prevent pedestrians, children, livestock, 
or pets from entering upon or crossing the right of way or straying from 
their appointed area. Provide such additional temporary fencing and gates 
as may become necessary to properly control such movement during 
construction. Such temporary fencing and gates will not be measured for 
payment but the cost thereof shall be considered as included in the 
contract unit price bid for other items of work. 


Where speed zones are established or where traffic is controlled either 
for safety of the traveling public or for protection of the work, do not 
exceed equipment speeds as ordered. 


Carry out installation of cross drainage pipe which carry water for 
irrigation or stockwater purposes so as to provide for a minimum stoppage 
of water. Make satisfactory arrangements with the users of the water 
relative to their needs for such purposes. 


Give notification in writing 18 hours in advance of any major deck pour. 
At this time the portion of the deck to be poured shall be complete and 
ready to accept concrete. 


At the discretion of the Engineer minor deficiencies may be corrected 
during this 18 hour period. 


108.05 Character of Workers; Methods and Equipment. At all 
times employ sufficient labor and equipment for prosecuting the several 
classes of work to full completion in the manner and time required by 
these specifications. 


Use workers of sufficient skill and experience to perform properly the 
work assigned to them. Provide workmen engaged in special or skilled 
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work of sufficient experience in such work and in the operation of the 
equipment required to perform all work properly and satisfactorily. 


Remove forthwith at written request, any person employed who, does 
not acceptably perform his work in a proper and skillful manner or is 
intemperate or disorderly, and do not employ again in any portion of the 
work without approval. . 


For failure to remove such person or persons as required above, or 
failure to furnish suitable and sufficient personnel for the proper prosecu- 
tion of the work, the work may be suspended by written notice until such 
orders are complied with. 


Provide equipment of sufficient size and in such mechanical condition as 
to meet requirements of the work and to produce a satisfactory quality of 
work. Use equipment which does not cause injury to the roadway, adja- 
cent property or other highway from its use. 


When the methods and equipment to be used in accomplishing the 
construction are not prescribed in the contract, use any methods or 
equipment that satisfactorily demonstrates they will accomplish the con- 
tract work in conformity with the requirements of the contract. 


When the contract specifies that the construction be performed by the 
use of certain methods and equipment, use such methods and equipment 
unless others are authorized. To receive such authorization, submit 
request in writing and include a full description of the methods and 
equipment proposed to be used and an explanation of the reasons for 
desiring to make the change. If approved, it will be on the condition that 
work shall be produced in conformity with contract requirements. If, after 
trial use of the substituted methods orf equipment, it is determined that the 
work produced does not meet contract requirements, discontinue the use 
of the substitute method or equipment and complete the remaining con- 
struction with the specified methods and equipment. Remove the deficient 
work and replace it with work of specified quality, or take such other 
corrective action as directed. No change will be made in basis of payment 
for the construction items involved nor in contract time as a result of 
authorizing a change in methods or equipment under these provisions. 


See NRS 338.125 and NRS 613.250. 


108.06 Temporary Suspension of Work. The Engineer will have 
the authority to suspend the work wholly or in part, for such period as he 
may deem necessary, due to unsuitable weather or to such other conditions 
as are considered unfavorable for the suitable prosecution of the work, or 
for such time as he may deem necessary due to the failure on the part of 
the Contractor to carry out orders given, or to perform any provision of 
the contract. Immediately comply with the written order to suspend the 
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work wholly or in part. Resume the suspended work when conditions are 
favorable and methods are corrected, as ordered or approved in writing. 


If a suspension of work is ordered by reason of the failure to carry out 
orders or to perform any provision of the contract, or by reason of weather 
conditions being unsuitable for performing any item or items of work, 
which work, could have been performed before the occurrence of such 
unsuitable weather conditions had the work been diligently prosecuted 
when weather conditions were suitable, perform all the work necessary to 
provide a safe, smooth and unobstructed passageway through construction 
for use by public traffic during the period of such suspension as provided 
in Subsection 107.07, and as specified in the Special Provisions for the 
work. For failure to perform the work above specified, the Department 
will perform such work and the cost thereof will be deducted from money 
due or to become due. 


If a suspension of work is ordered due to unsuitable weather conditions, 
and the work was prosecuted with energy and diligence before the time 
that operations were suspended, the cost of providing a smooth and 
unobstructed passageway through the work will be paid for as extra work 
as provided in Subsection 104.03, or at the option of the Engineer, such 
work will be performed by the Department at no cost to the Contractor. 


If ordered to suspend all of the work or a portion of the work which is 
the current controlling operation or operations, due to unsuitable weather 
or to such other conditions as are considered unfavorable to the suitable 
prosecution of the work, the days on which the suspension is in effect shall 
not be considered working days as defined in Subsection 101.04, for 
‘Working Day.”’ If a portion of work at the time of such suspension is not 
a current controlling operation or operations, but subsequently does 
become the current controlling operation or operations, the determination 
of working days will be made on the basis of the then current controlling 
operation or operations. 


If a suspension of work is ordered, due to the failure to carry out orders 
given or to perform any provision of the contract, the days on which the 
suspension order is in effect shall be considered working days if such days 
are working days within the meaning of the definition set forth in Subsec- 
tion 101.04, for ““‘Working Day.”’ 


A suspension of work under any of the conditions set forth in this 
Section, shall not relieve the responsibilities as set forth in Section 107. 


Requests for additional compensation due to the ordered suspension of 
work shall be based on the following: 


(a) If the performance of work is suspended or delayed by written order 
for an unreasonable period of time (not originally anticipated, 
customary, or inherent to the construction industry) and believing 
that additional compensation and/or contract time is due as a result 
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of such suspension or delay, submit in writing a request for adjust- 
ment within 7 calendar days of receipt of the notice to resume work. 
The request shall set forth the reasons and support for such adjust- 
ment. 


(b) Upon receipt, the request will be evaluated. If agreed that the cost 
and/or time required for the performance of the contract has 
increased as a result of such suspension and the suspension was 
caused by conditions beyond the control of and not the fault of the 
Contractor, its suppliers, or subcontractors at any approved tier, 
and not caused by weather, an adjustment (excluding profit) and 
modification to the contract will be made in writing accordingly. 
Notification of the determination of whether or not an adjustment of 
the contract is warranted will be made. 


(c) No contract adjustment will be allowed unless the request for 
adjustment was submitted within the time prescribed. 


(d) No contract adjustment will be allowed under this clause to the 
extent that performance would have been suspended or delayed by 
any other cause, or for which an adjustment is provided for or 
excluded under any other term or condition of this contract. 


108.07 Preconstruction Conference. After the contract has been 
awarded and before commencing work, the Engineer may designate a time 
and place satisfactory to the Contractor for a preconstruction conference. 
At such time the detailed requirements will be outlined to be followed in 
performance of the contract. 


108.08 Determination and Extension of Contract Time. The con- 
tract time for completion will be fixed by the Department, and will be 
stated in the Special Provisions, either as a calendar date or based on a 
number of working days. See Subsection 101.04, for ““Working Day.”’ 


Perform the work in an acceptable manner within the time stated in the 
contract except that the contract time for completion may be adjusted as 
follows: 


(a) Based on the merits of specific circumstances encountered during 
the term of the contract, the Engineer may adjust the contract time 
allowed to complete the work. Any such adjustment of time shall be 
in writing. 

(b) In case of ordered suspension of major items of work and through 
no fault of the Contractor, the time for completion shall be extended 
an amount equal to the elapsed time between effective dates of order 
to suspend and order to resume. 


(c) When delays occur due to unforeseen causes beyond the control and 
without the fault or negligence of the Contractor, including, but not 
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restricted to acts of God, acts of the public enemy, acts of govern- 
ment agency, fires, floods, epidemics, strikes and freight embar- 
goes, the time for completion shall be extended an amount 
determined to be equivalent to the delays; provided, however, 
written request for such extension of time is made within 10 
calendar days after the beginning of such delay. No allowance shall 
be made for delay or suspension of the work due to fault of the 
Contractor. 


Certain critical materials such as, steel, copper, aluminum and bitumi- 
nous products may be difficult to obtain due to a nationally recognized 
shortage or defense needs. Make every reasonable effort necessary to 
order and procure all such critical materials sufficiently in advance so as 
not to delay the completion of the project. Should a delay occur in 
obtaining critical materials that were properly ordered, the time for 
completion of the contract may be extended an amount determined to be 
equivalent to the delay in project progress due to said delay in obtaining 
critical materials provided: 


(a) The delay in furnishing critical materials was due to defense needs 
or nationally recognized shortage. 


(b) That satisfactory evidence is furnished that adequate steps were 
taken for a guaranteed delivery date from his supplier. 


(c) That the delay in paragraph *‘(a)’’ above is properly certified to by 
not less than three suppliers of the material. If three suppliers are 
not available, so certify and supply certification from the suppliers 
there are. 


(d) That the Department does not find a source when notified of the 
shortage by the Contractor. 


(e) That such material is obtained from the first source available after 
such certification. 


The contract time shall begin as set forth in Subsection 108.02. When 
the final acceptance has been duly made as prescribed in Subsection 
105.16, the daily time charge shall cease. 


Working days will not be charged for seeding deposit areas, haul roads 
and that work set forth in Subsection 104.06, provided that all other work 
has been completed. 


108.09 Failure to Complete the Work on Time. Time is an essen- 
tial element of the contract and it is important that the work be pressed 
vigorously to completion. The cost to the Department of the administra- 
tion of the contract, including engineering, inspection and supervision will 
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be increased as the time occupied in the work is lengthened. The public is 
subject to detriment and inconvenience when full use cannot be made of 
an incomplete project. 


For failure to complete the work within the time agreed upon in the 
contract or within such extra time as may have been allowed by increases 
in the contract or by formally approved extensions granted by the Depart- 
ment, there will be deducted from any money or amounts due or that may 
become due, the sum set forth in the Special Provisions for each and every 
working day that the work remains uncompleted. This sum shall be 
considered and treated not as a penalty but as liquidated damages due the 
State by reason of inconvenience to the public, added cost of engineering 
and supervision and other items which have caused an expenditure of 
public funds resulting from his failure to complete the work within the 
time specified in the contract. 


Permission to continue and finish the work or any part of it after the 
time fixed for its completion, or after the date to which the time for 
completion may have been extended, will in no way operate as a waiver on 
the part of the Department of any of its rights under the contract. 


Working days normally will not be charged for seeding deposit areas, 
haul roads and that work set forth in Subsection [04.06 provided that all 
other work has been completed. However based upon presumptive com- 
pletion of all pay items, as determined by the Engineer, 30 calendar days 
or 10% of the contract working days, whichever is greater, will be 
allowed to perform final clean up. If all work required in Subsection 
104.06 is not finished within the above time charging of working days will 
be resumed until the final clean up has been completed. 


108.10 Default and Termination of Contract. If the Contractor: 


(a) Fails to begin the work under the contract within the time specified 
in the Notice to Proceed, or 


(b) Fails to perform the work with sufficient workmen and equipment 
or with sufficient materials to assure the prompt completion of said 
work, or 


(c) Performs the work unsuitably or neglects or refuses to remove 
materials or to perform such work as may be rejected as unaccepta- 
ble and unsuitable, or 


(d) Discontinues the prosecution of the work, or 


(e) Fails to resume work which has been discontinued within a reason- 
able time after notice to do so, or 


(f) Becomes insolvent or is declared bankrupt or commits any act of 
bankruptcy or insolvency, or 
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(g) Allows any final judgment to stand against him unsatisfied for a 
period of 5 days, or 


(h) Makes an assignment for the benefit of creditors, or 


(i) Fails to comply with contract requirements regarding minimum 
wage payments or Equal Employment Opportunity requirements, or 


(j) For any other cause whatsoever, fails to carry on the work in an 
acceptable manner, notice will be given in writing to the Contractor 
and his surety of such delay, neglect or default. 


If the Contractor or surety, within a period of 10 days after such notice, 
shall not proceed in accordance therewith, then the Engineer shall have 
full power and authority without violating the contract, to take the prose- 
cution of the work out of the hands of the Contractor. The Engineer may, 
at his option, call upon the surety to complete the work according to the 
terms of the contract; or he may take over the work, including any or all 
materials and equipment on the project as may be suitable and acceptable, 
and may complete the work by force account, or may enter into a new 
agreement for the completion of said contract according to the terms and 
provisions thereof, or use such other methods as, in his opinion, will be 
required for the completion of said contract in an acceptable manner. 


All costs and charges incurred by the Department, together with the cost 
of completing the work under the contract, will be deducted from any 
money due or which may become due. In case the expense so incurred by 
the Department is less than the sum which would have been payable under 
the contract if it had been completed by said Contractor, then said 
Contractor shall be entitled to receive the difference. In case such expense 
exceeds the sum which would have been payable under the contract, then 
the Contractor and his surety shall be liable and shall pay to the State the 
amount of said excess. 


The contract or any portion thereof may also be ordered terminated in 
writing after determining that, for reasons beyond either Department or 
Contractor control, the Contractor is prevented from proceeding with or 
completing the work as originally contracted for, and that termination 
would therefore be in public interest. Such termination must be with the 
concurrence of the Board of Directors and with the approval of the Federal 
Highway Administration when applicable. 


If a contract, or a portion thereof, is terminated, it shall be subject to the 
following conditions: 


(a) Completed items of work as of the date of termination will be paid 
for at the contract bid price. Payment for partially completed work 
will be made either at agreed prices or by force account methods 
described elsewhere in these specifications. Items which are elimi- 
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nated in their entirety by such termination shall be paid for as 
provided in Subsection 109.04. In no event will loss of anticipated 
profits be considered as part of any settlement. 


(b) Acceptable materials obtained or ordered by the Contractor for the 
work and that are not incorporated in the work shall, at the option of 
the Contractor, be purchased from the Contractor based upon the 
delivered cost of the materials at such points of delivery as may be 
designated. Do everything possible to cancel unfilled orders. 


(c) Termination of a contract or a portion thereof shall not relieve the 
Contractor of his responsibilities for the work completed nor shall it 
relieve his surety of its obligation for and concerning any claims 
arising out of the work performed. 


(d) Submit any claim for loss or damages not covered above or else- 
where in these specifications within 60 days after receipt of the 
Order of Termination by the Contractor for the Director’s accept- 
ance or rejection. It is the intent of this Subsection that an equitable 
settlement between the parties be reached pursuant to negotiation. 


108.11 Termination of the Contractor’s Responsibility. Whenever 
the improvement contemplated and covered by the contract is completely 
performed and all parts of the work have been approved and accepted, 
according to the contract, and the final estimate paid, obligations shall 
then be considered fulfilled, except as set forth in the contract bond and as 
provided in Subsection 107.11. 


108.12 Right of Way Delays. If, through the failure of the State to 
acquire or clear right of way, a loss is sustained which could not have been 
avoided by the judicious handling of forces, equipment and plant, there 
will be paid to the Contractor such amount as may be found to be a fair 
and reasonable compensation for such part of the actual loss, as, in the 
opinion of the Engineer, was unavoidable, determined as follows. 


Compensation for idle time of equipment will be determined in the same 
manner as determinations are made for equipment used in the perform- 
ance of extra work paid for on a force account basis, as provided in 
Subsection 109.03, with the following exceptions: 


(a) The time for which such compensation will be paid will be the 
actual normal working time during which such delay condition 
exists, but in no case will exceed 8 hours in any one day. 


(b) The days for which compensation will be paid will be the working 
days charged to the contract except that no compensation will be 
paid for Saturdays, Sundays or holidays regardless of working days 
charged. 
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Understand actual loss to include no items of expense other than idle 
time of equipment and necessary payments for idle time of men, cost of 
extra moving of equipment, and cost of longer hauls. Compensation for 
idle time of equipment will be determined as provided in this Subsection 
and compensation for idle time of men will be determined as provided in 
Subsection 109.03, and no markup will be added in either case for 
overhead and profit. 


If performance of work is delayed as the result of the failure of the 
Department to acquire or clear right of way, an extension of time deter- 
mined pursuant to the provisions in Subsection 108.08, will be granted. 


108.13 National Emergency and Termination of Contract. The 
State may, by written notice, with the approval of the Federal Highway 
Administration where applicable, terminate the contract or a portion 
thereof when the Contractor is prevented from proceeding with the con- 
struction contract as a direct result of an Executive Order of the President 
with respect to the prosecution of war or in the interest of national 
defense. 


When contracts, or any portion thereof, are terminated before comple- 
tion of all items of work in the contract, payment will be made for the 
actual number of units or items of work completed at the contract unit 
price, or as mutually agreed for items of work partially completed or not 
started. No claim for loss of anticipated profits will be considered. 


Reimbursement for organization of the work (when not otherwise 
included in the contract) and moving equipment to and from the job will 
be considered where the volume of work completed is too small to 
compensate for these expenses under the contract unit prices, the intent 
being that an equitable settlement will be made. 


Acceptable materials, obtained for the work, that have been inspected, 
tested and accepted, and that are not incorporated in the work may, at the 
option of the Engineer, be purchased at actual cost as shown by receipted 
bills and actual cost records at such points of delivery as may be desig- 
nated. 


Termination of a contract or a portion thereof shall not relieve the 
responsibilities for the completed work, nor shall it relieve surety of its 
obligation for and concerning any just claims arising out of the work 
performed. 


[ 85 ] 





















oillas fic: rome 
perder lt | 
1B ieee 
yt 28D standin nth, ality cette ‘ 
elbeered cnet a thy meet. he ma ue? " whoacta i 





ott 4 SRN aT SE Rt LPN are 
Tests MEE AG MOR ARS UR AN AC, seca a 
baing +B og.) bp oly oe any  sheapitedacianaamatite Bers WS. 
paeey Ss wae ier Sau OP a ie) wae e “atk cme rt} ve! a 
oft adi ne reer Rhema cosy soon oa in ~< 
Ry: 5 Te yons ae? PO levquqas. bate eh pr ee hom gine 
olen % 6, Guth ong Aibaitl iat sidesi ti St 
Hip: nif ab ye teow HOE Baring Hy Pe iner tir 


ures bud edt’ Tth Psat hs ta HUST atl 8 a 
iaitoiae PAG %e ci bi WU EO hy Met oo sa 


Ote! DATLWS, a i AVE An 9 uae 











" Vas . 
i 1 


3 items oxi hesapioner sue fheaods noite: tin, pegEeengn ste Hater 
$id I Mb sehOG Lb We MUR I cia tale Deane onesie, D\g0ss 
















es” eS OAR Mel eke URS tine Aa eet iabi 1O Hau do agkenget oimste a 
jan cag eatelgeeos: Baceneg seh aera a bier cns eM AT 


(ARRAS LT PIRI, Daunte: saok 10h erie lnOw buns be 
% alah ta nese Rou wh ee. Satay mj oor iomesen bs . a 
iihy Aol od) czoy) haa, ee ee See ee fit ci bobulont  — 
“of Mig JOERE Bb seleiig” Bia BS 
yeraten nd * BAH Phi Bef si he spa iny Sy ii 
seg sant ay tbe ft hid, ie ° 4 pi 
S paid to thy Coaivecir Hi, L 
re Leics ot swaths; eeg.ao 1h 
caulk fe. wa i‘ epmn ghag yy, ak, beg RE 


barry: aon ed fe “oe 99 be p te be sft stke ft ; 52 ry | fh 
1. Ta Negev ab Pe vaN Ho ot nae a 





waa Lolth ers eyes avo Dee Ih Ae 
wh Bat work. pald for om A force ae 
xe enn gm hia Paarl PE By 20-1 


ito.) oTty Ov lor tf 







‘Eoual nonsh working Tiree. Guba: Hob apels 
bynes Dut it 10-to Grlbcidter 


. arin pee’ ot yy: 


SECTION 109 


MEASUREMENT AND PAYMENT 


109.01 Measurement of Quantities. The measurement and determi- 
nation of the number of units of each pay item will be made in general as 
prescribed hereinafter and specifically as set out under the ‘‘measure- 
ment’’ Subsection of the Section for each pay item. 


Unless otherwise specified, measurement will be made when the work is 
in place, complete, and accepted, measurements will be made of the actual 
work performed, except work outside the design limits or other adjusted 
or specified limits (staked limits) will not be measured. Structures will be 
measured to the neat lines shown on the plans or to approved lines that 
have been adjusted to fit field conditions. 


After the items of work are completed and before final payment is made, 
the quantities of the various items of work performed will be determined 
as the basis for final settlement for all other than lump sum contracts. In 
the case of unit price items, the actual amount of work performed and 
materials used will be paid for according to these specifications, as shown 
by the final measurements, unless otherwise specified. 


Actual authorized quantities of work satisfactorily completed under the 
contract will be measured according to International System of Units (SI) 
measures unless otherwise specified. Unauthorized wasting of material 
will be deducted and only such quantities as are actually incorporated in 
the completed work will be included in the final estimate. 


Unless otherwise specified, longitudinal measurements for area compu- 
tations will be made horizontally, and no deductions will be made for 
individual fixtures having an area of 1 m’ or less. Unless otherwise 
specified, transverse measurements for area computation will be the neat 
dimensions shown on the plans or ordered in writing. 


In computing volumes of excavation, embankment and borrow, the 
average end area method will be used unless otherwise specified. 


All items which are measured by the linear meter such as pipe culverts, 
underdrains, guardrails, etc., will be measured parallel to the base or 
foundation upon which such structures are placed, unless otherwise shown 
on the plans. 


When water meters are required, the accuracy of the meters will be 
checked by comparing the actual mass of approximately 4,000 liters, or 4 
cubic meters, as metered with the calculated mass using as a reference 
density 1.00 kg/L or 1,000 kg/m’. Unless otherwise specified, provide 
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water meters accurate to within 2% of the indicated amount. The fre- 
quency of checking water meters will be determined. 


The term ‘‘metric ton’’ shall mean 1,000 kg. Weigh all materials which 
are specified for measurement by the metric ton on accurate, approved 
scales set at designated locations. Weigh all materials on platform scales 
with the following exception: In lieu of platform scales, provide an 
automatic printer system which will print the masses of the material 
delivered, provided the system is used in conjunction with an approved 
automatic batching control system. Such evidence shall be evidenced by a 
weigh ticket in metric units for each load. Provide not less than ten 25 kg 
standard masses for testing the scales. 


Furnish scales with a certificate of inspection by the Bureau of Weights 
and Measures. The scales shall be tested and inspected by the Bureau of 
Weights and Measures and a new inspection certificate required as often as 
deemed necessary, and after each scale move, in order to insure the 
accuracy of the scales. The cost of inspecting the scales shall be borne by 
the Department. Notify the Engineer and the Bureau of Weights and 
Measures a minimum of 7 days before the date needing a scale inspection. 


Provide platform scales of sufficient size and capacity to weigh, in one 
operation, the entire loaded vehicle. Combination vehicles may be 
weighed as separate units, provided the connecting device between vehi- 
cles is so constructed that no mass other than that of the device itself is 
transmitted to either vehicle. When combination vehicles are used, level 
approaches to and from the scale platform for sufficient distance to 
accommodate that portion of the combination vehicle that is off the scale 
platform. In instances where combination vehicles are weighed, level the 
approaches to and from the scale platform with the scale platform for a 
minimum distance of 15 m from each end of the scale platform. 


If combination vehicles are utilized, make provisions to insure that all 
braking devices are disengaged during weighing operations as insurance 
against stresses being transmitted between either vehicle. 


Construct the scale pit of sufficient width to permit access to all scale 
components for purposes of inspection, repair, cleaning and adjusting. 


Use support members for platform scales consisting of 300 mm by 300 
mm or 150 mm by 400 mm (minimum) timbers placed on a firm gravel 
foundation. Support scales consisting of more than one section with 300 
mm by 300 mm or 150 mm by 400 mm (minimum) timbers at each end of 
each section to avoid settlement of the scale platform. Concrete support 
members conforming to the minimum timber size requirements may be 
utilized in lieu of timber. 


Equip platform scales with weatherproof housing so constructed as to 
protect the recording device and permit the weighmaster convenient 
access to all beams and dials. Provide housing not less than 1.8 m wide, 
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2.4 m long and 2.1 m high, and with 2 windows, adjustable for ventila- 
tion, one facing the scales, and equip with a suitable shelf. Provide heat 
and electric lights when requested. 


A hopper weight system of an approved type may be used. Furnish the 
hopper weight system with one master counter to run continuously and 
one remote counter which will print the mass in individual loads, then 
reset to zero automatically. Place the remote unit in a weatherproof house 
with 2 windows. One window shall face the point of loading and the 
hopper weight system. Also equip this window with a suitable shelf. 
Supply a controlled method of heating for cold weather operations. 


If a hopper weight system is used, follow the following procedures: 


(a) Calibrate the hopper weight system against the platform scales, 
which must have a certificate of inspection. 


(b) At the beginning and middle of each shift, or as requested, reweigh 
2 consecutive loads of material weighed over the hopper weight 
system on the platform scales. The total mass indicated by the 
hopper weight system on the 2 loads must check with the platform 
scale mass within 0.5%. If the hopper weight system weighs out of 
this tolerance, weigh all loads on the platform scales until the 
condition is rectified. 


(c) Use consecutively numbered, individual weigh tickets with the 
hopper weight system masses stamped by the remote counter. 


Unless otherwise specified, weigh materials shipped by rail over the 
authorized project scales before incorporation into the work. 


Timber will be measured by the cubic meter actually incorporated in the 
structure with no allowance for any waste except beveled ends. Measure- 
ment will be based on nominal widths and thicknesses, and the extreme 
length of each piece. 


When a complete structure or structural unit (in effect, ‘“‘lump sum’’ 
work) is specified as the unit of measurement, the unit will be construed to 
include all necessary fittings and accessories. 


Haul materials for which measurements are obtained by the cubic meter 
‘‘loose measurement’’ or ‘‘measured in the vehicle’’ in approved vehicles 
and measured therein at the point of delivery. No allowance will be made 
for the settlement of material in transit. Vehicles for this purpose may be 
of any acceptable size or type, provided that the body is of such shape that 
the actual delivered contents may be readily and accurately determined 
and will remain constant. Unless all approved vehicles on the work are of 
uniform capacity, each vehicle must bear a plainly legible identification 
mark, indicating its specified approved capacity. Load all vehicles to at 
least their water level capacity and level loads when the vehicles arrive at 
the point of delivery. Loads not hauled in approved vehicles or of a 
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quantity less than the specific approved quantity for the hauling vehicle 
will be subject to rejection and no compensation will be allowed for the 
hauling of the material. 


The unit of measurement for liquid asphalts, emulsified asphalt and 
paving asphalts shall be a metric ton or liter. 


Quantities of bituminous binders wasted or disposed of in a manner not 
called for under these specifications, or remaining on hand after comple- 
tion of the work, will not be paid for. 


When permitted, pay quantities of bituminous binder may be deter- 
mined from volumetric measurements of the bituminous binder, in which 
case deliver the bituminous binder in calibrated tanks and accompany each 
tank with its proper measuring stick and a calibration card signed by a 
sealer of weights and measures and pay quantities will be determined by 
the following procedure. 


The tank and stick calibrations shall be in metric units. Reduce volumet- 
ric measurements at any temperature to the volume the material would 
occupy at 16 °C, before converting the volumetric measurements to mass. 


Use the following tables to convert volumes from liters to mass: 


Average Masses and Volumes of Liquid Asphalt 


Grade MC or SC L/t at 16 °C kg/L at 16 °C 
70 1,056 0.947 
250 1,039 0.962 
800 1,022 0.978 
3000 1,006 0.995 


Average Masses and Volumes of Asphalt Cement 


Grade L/t at 16 °C kg/L at 16 °C 
AC-40, 30, 20, or 10 981 1.020 
AC-30P or 20P 981 1.020 
AC-5 989 1.011 
AC-2.5 997 1.002 


Average Masses and Volumes of Emulsified Asphalt 
Type L/t at 16 °C kg/L at 16 °C 
All grades 1,001 0.998 


When converting the volume of liquid asphalt, asphalt cement or emul- 
sified asphalt at any temperature to the volume at 16 °C use a conversion 
factor for correlation. Said conversion factors shall be those prescribed in 
“The Asphalt Institute (Pacific Coast Division)’’ publication of ‘‘Specifi- 
cation Tables and Uses.”’ 
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Rental of equipment will be measured by time within 0.5 hours of actual 
working time and necessary traveling time of the equipment within the 
limits of the project. If equipment has been ordered on the job on a 
standby basis, half-time rates for the equipment will be paid. 


When special equipment has been ordered in connection with force 
account work, travel time and transportation to the project will be meas- 
ured as hereinafter outlined. For the use of special equipment moved in on 
the work and used exclusively for extra work paid for on a force account 
basis, the rental rates determined as provided in Subsection 109.03, and 
the cost of transporting the equipment to the location of the work and its 
return to its original location will be paid, all according to the following 
provisions: 


(a) The original location of the equipment to be hauled to the location 
of the work will be agreed to in advance. 


(b) The State will pay the costs of loading and unloading such equip- 
ment. 


(c) The cost of transporting equipment in low bed trailers shall not 
exceed the hourly rates charged by established haulers. 


(d) The rental period shall begin at the time the equipment is unloaded 
at the site of the extra work, shall include each day that the 
equipment is at the site of the extra work, excluding Saturdays, 
Sundays and legal holidays unless the extra work is performed on 
such days, and shall terminate at the end of the day on which the 
Engineer directs the Contractor to discontinue the use of such 
equipment. The rental time to be paid per day will be according to 
the following: 


Hours Equipment 


Is in Operation Hours to Be Paid 
0 4 
0.5 4.25 
1 4.5 
| Fre) 4.75 
2 5 
oe 325 
3 S.5 
3.5 >. /2 
4 6 
4.5 6.25 
5 6.5 
529 6.75 
6 a 
6.5 ido 
i) 7b 
SB tals 
8 8 


Over 8 Hours in operation 


4 
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When hourly rates are listed, less than 30 minutes of operation shall 
be considered to be 0.5 hours of operation. 


(e) Should the Contractor desire the return of the equipment to a 
location other than its original location, the State will pay the cost of 
transportation by the above provisions, provided such payment shall 
not exceed the cost of moving the equipment to the work. 


(f) Payment for transporting and loading and unloading equipment as 
above provided will not be made if the equipment is used on the 
work in any other way than upon extra work paid for on a force 
account basis. 


Material wasted or disposed of in a manner not called for under the 
contract, material not unloaded from the transporting vehicle, material 
placed outside of the limits indicated or given on the plans, or material 
remaining on hand after completion of the work will not be paid for except 
as otherwise provided. 


109.02 Scope of Payment. Unless otherwise provided under ‘‘Basis 
of Payment,’ payments will be made for the actual quantities of contract 
items performed according to the plans and specifications, and if, upon 
completion of the construction, these actual quantities show either an 
increase or decrease from the quantities given in the proposal, the contract 
unit prices will still prevail, except as provided in Subsection 109.04, and 
104.02. 


Except as provided in 107.16, accept the compensation, as herein 
provided, in full payment for the following: 


(a) The work complete, including all supervision, labor, material, 
tools, equipment and incidentals necessary for all work contem- 
plated and embraced under the contract; 


(b) Any loss or damage due to the nature of the work, the action of the 
elements, strikes or lockouts; 


(c) Accidents to employees or the public, or both; 


(d) Unforeseen difficulties or obstructions which may arise or be 
encountered during the prosecution of the work; 


(e) All risks whatsoever connected with the work under contract until it 
is accepted; 


(f) All expenses incurred by or in consequence of, the suspension or 
discontinuance of the prosecution of the work as herein specified, 
and in completing the work and the whole thereof, including the 
carrying out of all the requirements of these ‘‘general requirements 
and covenants’’ in an acceptable manner according to the plans and 
specifications. 
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If the ‘“‘Basis of Payment’’ clause in the specifications relating to any 
unit price in the proposal requires that the said unit price cover and be 
considered compensation for certain work or material essential to the 
item, this same work or material will not also be measured or paid for 
under any other pay item except as provided for in Subsection 104.05. 


The payment of any partial estimate or of any retained percentage, 
except by and under the approved final estimate and voucher, in no way 
shall affect the obligation to repair or renew any defective parts of the 
construction or to be responsible for all damages due to such defects. 


Those Subsections containing pay items of bituminous materials are 
subject to the following requirements: 


It is agreed by the parties to the contract that (a) in case the bituminous 
material does not conform to the requirements set forth in Section 703, 
damage will be sustained by the Department, and that (b) it is extremely 
difficult to ascertain the actual damage which the Department will 
sustain; therefore, it is agreed the Contractor will pay to the Department 
as liquidated damages or the Department, at its option, may deduct from 
any money due or to become due the Contractor from the Department an 
amount set forth in the following schedule: 


Number of Demerits Liquidated Damage (per bid unit) 
(From Section 703) All, except AC-20P or 30P AC-20P or 30P 
12 | $6 $11 
3-5 11 va 
6-9 Li a3 
10-14 28 ath 
15-20* 55 110 


*Remove and replace material shown by test to have 21 or more demerits or, at the option of the Engineer, may 
be left in place. Payment for such material left in place will be assessed liquidated damages at the maximum 
allowable per metric ton for that type of material. Material removed will not be paid for and the removal thereof 
will be at the Contractor’s expense. 


109.03 Extra and Force Account Work. Extra work will be paid 
for according to the accepted contract change order. Work specified in the 
order to be performed at agreed unit prices will be paid for in the same 
manner as proposal items. 


When extra work paid for on a force account basis is performed by 
forces other than the Contractor’s organization, reach agreement with 
such other forces as to the distribution of the payment made by the 
Department for such work. No additional payment therefore will be made 
by the Department by reason of the performance of the work by a 
subcontractor or other forces. 


On all force account work, the plan of work to be followed, the 
equipment to be used, and the amount and class of labor to be employed 
shall be determined by the Engineer. 
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(a) Specialized Work. Whenever required to perform minor, origi- 
nally unanticipated work of a specialized nature for which not 
properly equipped, the work may upon approval be performed by a 
local firm or specialist who is proficient in the type of work to be 
performed. 


Payment for this work shall be the actual cost as evidenced by 
copies of invoices from the person or firm who performed the work. 
To the actual cost will be added the sum of 10% for profit and 
overhead with no further compensation therefore. 


(b) Owner-Operators. Whenever authorized to utilize bona fide 
owner-operators on force account work, payment will be at the 
lump sum rate shown on the Contractor’s payrolls which includes 
wages and equipment rental. To this lump sum rate shall be added 
the sum of 10% for the Contractor’s profit and overhead with no 
further compensation therefore. 


Work specified and performed on a force account basis will be paid for 
as follows: 


(a) Labor. The cost of labor will be paid for the workmen (including 
foremen when authorized by the Engineer), used in the actual and 
direct performance of the work. The cost of labor, whether the 
employer is the Contractor, subcontractor, or other forces, will be 
the sum of the following: 


1. Actual Wages Plus Vacation Pay plus Zone Rates. The actual 
wages and zone rates paid, plus vacation pay, which shall not 
include any employer payments to, or on behalf of, workmen 
for health and welfare, pension, and similar purposes. 


2. Labor Surcharge. To the actual wages, plus vacation pay, as 
defined above, will be added a labor surcharge set forth in the 
Special Provisions, which labor surcharge shall constitute full 
compensation for all payments imposed by State and Federal 
laws. 


3. Fringe Benefits. To the sum of paragraph a, “‘Actual Wages 
Plus Vacation Pay,’ and (a), “‘Specialized Work,’ shall be 
added all other payments made to or on behalf of the workmen 
as required by collective bargaining agreements, or as other- 
wise provided in the Special Provisions. 


Provide a complete Fringe Benefit Statement (NDOT Form 040- 
075) for each job classification utilized on the contract. 


4. Subsistence and Travel Allowance. Subsistence and travel 
allowance paid to such workmen as required by collective 
bargaining agreements. 


ease 
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(b) 


(c) 


To the total of the direct costs computed above, there will be added 
a markup of 25%. 


Materials. Materials accepted and used in the work will be paid 
for at the actual cost of such materials, to which cost shall be added 
an amount equal to 20% of the sum thereof. 


Equipment. For any machinery or special equipment, the use of 
which has been authorized by the Engineer, the Contractor will be 
paid for the use of equipment in the manner hereinafter specified, 
regardless of ownership and any rental or other agreement, if such 
may exist, for the use of such equipment entered into by the 
Contractor. 


Rental rates will be determined as follows: 


1. The base rates shall be those established in publications and 
revisions thereto entitled ‘“Rental Rate Blue Book for Construc- 
tion Equipment’’ or the “‘Rental Rate Blue Book for Older 
Construction Equipment’’ as published by K-III, 1735 Technol- 
ogy Drive, Suite 410, San Jose, CA 95110-1313, Phone (408) 
467-6700. 


The hourly rate to be paid shall be the monthly rate multiplied 
by an average regional adjustment factor of 1.05, divided by 
176, multiplied by the appropriate rate adjustment factor, plus 
the estimated operating cost per hour shown therein, rounded to 
the nearest $0.10. 


2. Attachments (e.g. tractor with ripper and dozer or tractor with 
loader and backhoe) will be included in the hourly rental rate 
only when deemed essential to the work as determined by the 
Engineer. When multiple attachments are approved for use and 
are being used interchangeably, the attachment having the 
higher rental rate shall be the only one included for payment. 


3. No direct payment will be made for necessary accessories 
(including replenishing blades, augers, teeth, hoses, bits, etc.) 
if not listed in the Rental Rate Blue Book. 


4. No compensation will be allowed for shop tools having a daily 
rental rate of less than $10 as set forth in Section 18 of the 
Rental Rate Blue Book. 


A copy of the ‘‘Rental Rate Blue Book for Construction Equip- 
ment’’ is available for inspection by interested parties at the office of 
the Resident Engineer and in the Headquarters Construction Divi- 
sion Office in Carson City. Additionally, a copy of the ‘Rental Rate 
Blue Book for Older Construction Equipment’’ is available for 
inspection in the Headquarters Construction Division Office. Inter- 
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ested parties desiring to purchase these publications should direct 
their inquiries directly to K-III at the address stated above. 


If ordered to use equipment not listed in the aforementioned publi- 
cations, a suitable rental rate for such equipment will be estab- 
lished. Furnish any cost data which might assist in the establishment 
of such rental rate. 


Except as provided in Subsection 109.01, payment will be made for 
the actual time that such equipment is in operation on the ples to 
which rental sum 20% shall be added. 


Authorized standby time for idle equipment shall be paid for at 50% 
of the specified rate, less the estimated operating cost per hour. No 
markup will be added for overhead or profit. 


The rental rates paid as above provided shall include the cost of 
fuel, oil, lubrication, supplies, small tools, necessary attachments, 
repairs and maintenance of any kind, depreciation, storage, insur- 
ance and all incidentals. If performing force account work, supply a 
complete Force Account Equipment Listing (NDOT Form 040-033) 
for each piece of equipment utilized. 


(d) Supervision and Tools. No additional allowance will be made for 
general superintendents, the use of small tools or other costs for 
’ which no specified allowance is herein provided. 


(e) Records. At the end of each day the Contractor’s representative 
and the Engineer shall compare records of the cost of the work to be 
done as ordered on a force account basis. 


(f) Documentation. 


1. Labor. No payment will be made for labor performed on force 
account work until furnishing certified copies of payrolls cover- 
ing that period when the force account work was performed. 
The payrolls shall indicate name, classification, dates, daily 
hours and hourly rate for each workman. 


2. Materials. Furnish copies of the suppliers extended invoices, 
including transportation charges. However, if materials used on 
the force account work are not specifically purchased for such 
work, but are taken from the Contractor’s stock, then in lieu of 
the invoices, furnish an affidavit certifying that such materials 
were taken from stock, that the quantity claimed was actually 
used, and that the price and transportation ee represent the 
actual cost. 


109.04 Eliminated Items. Should any items contained in the pro- 
posal be found unnecessary for the proper completion of the work, written 
order may be given to eliminate such items from the contract, and such 
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action shall in no way invalidate the contract. When a Contractor is 
notified of the elimination of items, actual work done and all costs 
incurred will be reimbursed, including mobilization of materials before 
said notification. 


109.05 Common Carrier Rate Adjustments. It is understood and 
agreed that the accepted proposal for the work is based on common carrier 
rates on file with the Interstate Commerce Commission, or with a corre- 
sponding intrastate commission or body and in effect on the date of 
opening of bids. Payments will be adjusted to compensate for increases 
and decreases in cost due to changes in common carrier rates becoming 
effective after the date of opening of proposals, and before the date 
stipulated for the completion of the work, including authorized extensions 
of time. Adjustments shall be limited to rates on file with the Interstate 
Commerce Commission only, to materials entering into and forming a part 
of the project, and to an amount determined as follows: Adjustments shall 
be the product of the increase or decrease of said common carrier rates 
multiplied by the net quantity of material shipped at the new rates to the 
work, all as shown by the receipted common carrier bill. No adjustments 
will be allowed for changes in rates allowed by intrastate commissions or 
bodies. 


109.06 Partial Payment. Partial payments will be made once each 
month as the work satisfactorily progresses. The progress payments will 
be based upon material in place, or on the job site and invoiced, and labor 
expended thereon. The total amount of the partial payment ascertained as 
allowable for payment will be paid each month until such time as a total of 
85% of the contract price has been paid. The contract price will be 
adjusted upward or downward according to approved changes throughout 
the life of the contract. Once 85% of the adjusted contract price has been 
paid, the Department will withhold retent in the amount of 5% of said 
adjusted contract price or $50,000, whichever is less, until the entire 
contract is completed satisfactorily and accepted by the Director. If the 
work in progress is being performed on a satisfactory basis, the Director 
may reduce the percentage retained if he finds that sufficient reasons exist 
for additional payment and has obtained written approval from every 
surety furnishing bonds for the work. Any remaining money must be 
retained until the entire contract is completed satisfactorily and accepted 
by the Director. 


Control of retent funds under the contract: 


Contract retent funds will be deposited with the State Treasurer in a 
Contract Retent Holding Account, identified by the contract number. 
The retent will be invested by the State Treasurer and interest earned on 
the balance will be credited to the retent account. 
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If a Contractor wishes the retent funds to be placed in a bank designated 
by him, pursuant to NRS 408.383, he must notify the Department in 
writing at the preconstruction conference. The Contractor must use a 
bank in the State of Nevada that meets the State Treasurer’s collaterali- 
zation requirements as set forth in NRS 356.020. Upon receiving the 
Contractor’s choice of a bank to be used, the Department will submit the 
request to the State Treasurer for a determination that the bank meets 
their collateralization requirements. If the bank does not meet the 
requirements, the Contractor will be required to select a bank that does. 
The funds will be deposited into a time certificate of deposit or a money 
market account identified as ‘““Nevada Department of Transportation 
Retent Funds for Contract No. *............. id 

*(Contract number as assigned to each contract.) 


A Contractor may substitute securities as specified in NRS 408.383(5) 
of a market value at least equal in value to the amount of the retent and 
receive payment of the retent. 


The Department will remain in control of the retent balance, including 
substituted securities, and the interest earned thereon, until final accept- 
ance of the project and all certificates, guarantees, releases, affidavits 
and all other documentation required in the general provisions are 
received. Upon final acceptance, the retent and accrued interest thereon 
will be released to the Contractor. At the time of release of the contract 
retent principal, interest earned through the end of the previous calendar 
quarter will also be paid. Interest earned in the final quarter will be paid 
within 30 days after the end of the final quarter. 


The interest paid to the Contractor is for the Contractor’s benefit and is 
income to the Contractor for income tax purposes. If part of the retent is 
to be returned to the Department, the interest earned will likewise be 
prorated between the amount going to the Contractor and the amount 
being returned to the Department. 


Pay administrative charges, if any, in connection with a requested 
deposit of the retent or a deposit by the Contractor of securities as 
provided by NRS 408.383, out of the interest accruing on the deposit or 
on the securities deposited. 


The above deposit will be closed out and forwarded when the project is 
accepted and determination made that the contract should be finalized 
and final payment made. 


No estimate or payments will be made, when, the work is not satisfacto- 
rily proceeding according to the provisions of the contract. 


Do not construe estimate or payment to be an acceptance of any 
defective work or improper material. 
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Be responsible for any material that has been included in the estimate 
for payment. 


The cost of materials conforming to the plans and specifications (“‘mate- 
rials’’ being those which are required to be contained and incorporated in 
a finished contract bid item) and not at the time incorporated in the work, 
may also be included in the estimate for partial payment. In no case shall 
the amount paid exceed the amount bid for a particular bid item. 


Partial payment will be made on manufactured materials which have 
been purchased and stockpiled for use on the project provided ‘said 
materials are stockpiled within the boundaries of the State of Nevada and 
subject to the following limitations: 


(a) Stockpiled separate and apart from materials that are not to be used 
on this project. 


(b) Tagged or marked in such a manner that they are easily identified as 
materials for this project. 


(c) Kept safe from theft and vandalism. 


(d) Accessible during normal working hours to allow periodic inspec- 
tions by representatives of the State. 


(e) Removed and utilized on this project only. 


Partial payment will also be made for stockpiled materials for Item No. 
506 0000, “‘Structural Steel,’ stockpiled either within or outside the State 
of Nevada at the supplier’s or Contractor’s storage site. Partial payments 
for structural steel shall be subject to the preceding conditions in para- 
graphs (a) through (e) and in addition thereto, the following conditions in 
paragraphs (a) through (c): 


(a) Roll steel plates to the proper dimensions for a particular girder. 


(b) Provide invoices for labor and materials with the request for partial 
payment. 


(c) All stockpiled plates shall be checked and verified against invoices 
by the onsite State inspector. 


Partial payments will be made on “‘Class Concrete *............ (Major)”’ 
anda iGlasst *hartan. Concrete, Modified (Major),”’ for falsework, form- 
ing, and for labor and materials involved, up to but not to exceed 70% of 
the plan quantity for the concrete item being formed. Up to 35% may be 
allowed of the plan quantity for the applicable concrete item as the 
falsework or earth shoring progresses. Also up to an additional 35% may 
be allowed as the deck forming progresses. 

*(Class(es) to be as indicated in the estimate and proposal.) 
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In cases where there isn’t any falsework or minimal falsework, up to 
70% may be allowed of the applicable major concrete item as the forming 
progresses. 


Partial payments may be made on “‘local ee - meeting the 
requirements hereinafter outlined: 


(a) Stockpile materials on or in the vicinity of the proper project, 


(b) 


(generally on land adjacent to the project). 


Store materials in an approved manner in areas where damage from 
flood waters is not likely to occur. If at any time stored materials are 
lost or become damaged by floods or in any other manner, repair 
and replace such damaged materials. If payment has been made 
before such damage, the amount so allowed, or a proportionate part 
thereof, will be deducted from the next partial payment and with- 
held until satisfactory repairs or replacements have been made. 


(c) Partial payments will be made only on materials that conform to 


(d) 


plans and specifications (not to be construed as final acceptance). 
The quantities will be determined by volume measurement and 
converted to tons if the contract unit price of the item is in tons. In 
the case of ‘‘Portland cement concrete pavement,’ the unit price 
will be converted to square meter per ton. However, partial pay- 
ments shall not exceed the actual cost to provide the material. 


No payment will be made on any commercial stockpile or on any 
stockpile from which materials are being used for any purpose 
whatsoever other than incorporation into the project. (e) Stockpile 
payment will be made at the contract unit price for the percentage of 
material allowed. The quantity in: stockpile, or windrow, to be 
considered shall not exceed that required for the project. 


(f) Schedule of Payments. 


1. Not more than 40% of the unit bid price of Class A and Class B 
aggregate base courses and shouldering material in the stock- 
pile may be allowed. Not more than 85% of the quantity of 
cement treated base roadmix in the processed windrow on the 
roadway may be allowed. 


2. Not more than 30% of the unit bid price of cement treated base 
aggregate (roadmix or plantmix) in the stockpile may be 
allowed. Not more than 85% of the quantity of cement treated 
base roadmix in the processed windrow on the roadway (before 
adding cement) may be allowed. 


3. Not more than 20% of the unit bid price of plantmix base, 
surface or open-graded surface aggregate in the stockpile may 
be allowed. 
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4. Not more than 85% of the unit bid price of roadmix bituminous 
surface aggregate in the processed windrow on the roadway 
(before adding bituminous material) may be allowed. 


5. Not more than 40% of the unit bid price of screenings in the 
stockpile may be allowed. 


6. Not more than 85% of the unit bid price of selected material 
base conforming to all the requirements, in windrow may be 
allowed. 


7. Not more than 20% of the unit bid price of Portland cement 
concrete pavement aggregates in the stockpile may be allowed. 
The stockpiled quantity shall be converted to square meters of 
‘*Portland cement concrete pavement’’ for pay purposes. 


If materials are not specifically purchased for the work, but are taken 
from the Contractor’s stock, then in lieu of invoices, submit statements 
accompanied by an affidavit, certifying such materials were taken from 
stock and the price and transportation claimed represent the actual cost. 


Unless otherwise specified, all material and work covered by partial 
- payments shall thereupon become the property of the State, but do not 
construe this provision as relieving the responsibility for all materials and 
work upon which payments have been made or the restoration of any 
damaged work, or as a waiver of the right of the Department to require the 
fulfillment of all terms of the contract. 


No payment, partial or otherwise, will be made for the item of ‘‘water- 
ing.’’ Consider full compensation for developing and maintaining an 
adequate water supply included in other items of work. 


No stockpile or partial payment will be made on living or perishable 
plant materials until planted. 


No stockpile payments will be made on rent traffic control devices. 


Partial payments will be made on the items of construction signs and 
rent traffic control devices as hereinafter outlined: 


(a) Construction Signs. When construction signs are placed on the 
project, according to the plans and specifications, 50% of the 
contract price per square meter of acceptable signs in place will be 
paid for on the next monthly estimate after placing. The remaining 
percent will be prorated according to job progress. However, if 
signing becomes inadequate for job requirements, an adjustment 
downward will be made on the first monthly estimate following such 
inadequacy. 


(b) Rent Traffic Control Devices. When traffic control devices are 
placed on the project according to the plans and specifications, 50% 
of the contract bid price per linear meter or per each (as the case 
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may be) of the traffic control devices thus in use will be paid for on 
the next monthly estimate after placing. The remaining percent will 
be prorated according to job progress. However, if traffic control 
devices become inadequate for job requirements, an adjustment 
downward will be made on the first monthly estimate following such 
inadequacy. ? 


Partial payments will be made on the items of fence, guardrail, bridge 
rail, mobilization, signal systems and/or highway lighting systems, cattle 
guards, and trenching for irrigation systems as hereinafter noted, provided 
that materials and equipment are satisfactorily supplied: 


(a) Fence. When fencing material is stored on the project, invoice 


(b) 


prices may be paid as outlined herein. When the fence posts have 
been placed, 60% of the partially completed fence will be eligible 
for payment at the contract unit bid price. The remaining 40% will 
be eligible for payment when the item is complete. 


The cost of wire and posts conforming to the plans and specifica- 
tions which are required to be contained and incorporated in a 
finished contract bid item delivered to the project and not at the time 
incorporated in the work, may be included in the estimate for partial 
payment. 


Guardrail and Bridge Rail. Guardrail and bridge rail materials 
stored on the project according to this Subsection may be included 
in the estimate for stockpile payment. 


When posts for guardrail or reconstruct guardrail are complete in 
place, 50% of the partially completed guardrail will be eligible for 
payment at the contract unit bid price. The remaining portion of the 
contract unit bid price will be eligible for payment when the item is 
complete. 


(c) Mobilization. Partial payments will be made by the following 


(d) 


schedule: 


1. When 5% of the original contract amount is earned from other 
bid items, 50% of the amount bid for mobilization, or 5% of the 
original contract amount, whichever is less, will be paid. 


2. When 10% of the original contract amount is earned from other 
bid items, 100% of the amount bid for mobilization, or 10% of 
the original contract amount, whichever is less, will be paid. 


3. Upon completion of all work on the project, payment of any 
amount bid for mobilization in excess of 10% of the original 
contract amount will be paid. 


Signal Systems and/or Highway Lighting Systems. The cost of 
materials for luminaries, poles and mast arms, controllers and 
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cabinets, signal heads, and detector units, conforming to the plans 
and specifications (“‘materials’’ being those which are required to be 
contained and incorporated in a finished contract bid item) delivered 
to the project and not at the time incorporated in the work, may also 
be included in the estimate for stockpile payment. Other items will 
not be included for partial payment until incorporated in the work. 


(e) Cattle Guards. The first monthly estimate after the cattle guard has 
been completed, but the wings not yet installed, will show this item 
90% complete. The remaining 10% shall be eligible for payment on 
the first monthly estimate after the wings have been installed. 


(f) Trenching for Irrigation Systems. When trenches for irrigation 
pipe distribution lines have been excavated and the pipe has been 
placed but not backfilled, 50% of the partially completed irrigation 
pipe will be eligible for payment on the next monthly estimate at the 
contract unit price. Payment will be based on that length of the pipe 
partially complete. The remaining 50% will be eligible for payment 
on the first monthly estimate following complete installation of the 


pipe. 


109.07 Acceptance and Final Payment. When the final inspection 
and final acceptance have been duly made as provided in Subsection 
105.16, and subject to the terms of Subsection 108.09, the final estimate 
of quantities of the various classes of work performed under the contract 
will be prepared. Examine such estimate and give notification in writing of 
agreement or file a specific claim covering disputed quantities. Failure to 
give notification or file a claim within a period of 30 days after receipt of 
the estimate shall constitute agreement to the quantities as set forth, and 
shall eliminate further claim against the Department, except as indicated 
in the final estimate of quantities. Except as hereinafter provided, final 
payment will be due and payable at the expiration of not less than 30 
calendar days nor more than 60 calendar days from the date of final 
acceptance. Regardless of the 60 day limitation provided above, final 
payment of the work will be withheld until all certificates, guaranties, 
releases, affidavits and any other documentation required by these specifi- 
cations have been furnished. 
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SECTION 110 


WAGES AND CONDITIONS OF EMPLOYMENT 


110.01 Description. The provisions pertaining to wages and condi- 
tions of employment shall apply to all work performed (on the contract) by 
the Contractor with his own organization and with the assistance of 
workmen under his immediate superintendence, and to all work per- 
formed on the contract by subcontractors. The provisions also apply to 
workers in material sites that are devoted mostly to the production of 
material for this contract. 


Minimum wage rates determined by the Labor Commissioner of the 
State of Nevada and by the Secretary of Labor, if applicable, are set forth 
in the contract documents. Do not pay wage rates less than the minimum 
wage rates. 


Forfeit as a penalty to the Department the amount stipulated in NRS 
Chapter 338, Section 338.060, when workmen are paid less than the 
minimum wage rate. 


The laborers shall have access to the pertinent minimum wage schedules 
at all times. Provide and erect a weatherproof bulletin board at the job site 
and post all minimum wage schedules and other required information 
thereon. Construct the weatherproof bulletin board so that the material 
thereon is adequately protected from the elements. 


It is a condition of the contract, and shall be made a condition of each 
subcontract entered into pursuant to the contract, that the Contractor and 
any subcontractor shall not require any laborer or mechanic employed in 
performance of the contract to work in surroundings or under working 
conditions which are unsanitary, hazardous, or dangerous to his health or 
safety as determined under construction safety and health standards (Title 
29, Code of Federal Regulations, Part 1926—published in the Federal 
Register on December 16, 1972, and subsequent revisions) promulgated 
by the United States Secretary of Labor, according to Section 107 of the 
Contract Work Hours and Safety Standards Act, (83 Stat. 96). 


110.02 Laws Cited. See the provisions and requirements of the 
following: 


(a) Wages, Hours and Employment on Public Works—NRS Chapter 
338. 


(b) State Industrial Insurance System Act—NRS Chapter 616. Furnish a 
certificate from the State Industrial Insurance System as evidence of 
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payment of all the premiums and percentages as required by the act, 
and furnish said certificate before any work is commenced. 


(c) Unemployment Compensation Law—NRS Chapter 612. 

(d) Highway Camp Sanitation—NRS 444.130, 444.200, and 444.210. 
(e) Highways and Roads Law—NRS Chapter 408. 

(f) Fair Labor Standards Act of 1938 (52 Stat. 1060). 

(g) Work Hours Act of 1962. 


(h) Any and all legislation, rules or regulations promulgated by the 
State of Nevada, or its agencies, covering any work performed by 
the Contractor. 


(i) Fraudulent and Discriminatory Employment Practices—NRS Chap- 
ter 613. 


110.03 Training Program. The on-the-job training program shall 
apply as set forth in the Training Special Provisions when appended to the 
Special Provisions. Consider the Training Special Provisions as contained 
herein. 


The number of trainees to be trained under this contract will be as 
indicated in the pay item. 


110.04 Measurement. Training will be measured by the hour that 
trainees are employed on the project. 


110.05 Payment. The accepted quantities of training, measured as 
specified above will be paid for at the price per hour as specified in the 
Training Special Provisions appended to the Special Provisions and indi- 
cated in the Proposal. Payment will be full compensation for the work 
prescribed in this Section. 


Payment will be made under: 
Pay Item Pay Unit 
Patni Sec BET TEMOCS nc a at oc a Hour 


*Number to be as shown on the estimate and proposal. 


[ 106 } 


DIVISION II 
CONSTRUCTION DETAILS 


SECTION 201 
CLEARING AND GRUBBING 
DESCRIPTION 


201.01.01 General. This work consists of urban or rural clearing 
and grubbing and shall include one or both of the following categories: 


(a) Removal and disposal of all vegetation and trash within construction 
limits. 


(b) Removal and disposal of all natural or manmade objects and trash 
within the right of way limits of the project, except such objects as 
are designated to remain or be removed according to other sections 
of these specifications. 


Do not injure or damage vegetation and objects designated to remain 
undisturbed. 


CONSTRUCTION 


201.03.01 General. Areas to be cleared, and all things that are to 
remain undisturbed will be designated. 


201.03.02 Areas to be Cleared. Normally, clear and grub the area 
within construction limits. Clear the entire right of way if the area is 
littered with trash. 


201.03.03 Clearing and Grubbing. Clear and/or grub all surface 
objects and all trees, stumps, roots and other protruding obstructions, 
designated for removal. Leave stumps and nonperishable solid objects 
provided they do not extend more than 150 mm above the ground line or 
low water level, and are a minimum of 1 m below subgrade or embank- 
ment slope. 


If permitted, sound stumps that are cut off flush with ground level, or 
not more than 150 mm above the ground when flush with ground level is 
not possible, may be left outside of the construction limits of cut and 
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embankment areas. In the area to be rounded at the top of backslopes cut 
off stumps flush with or below the surface of the final slope line. 


Fell trees toward the center of the area to be cleared. Where trees cannot 
be felled without danger to traffic or injury to other trees, structures or 
property, cut in sections from the top down. 


Brush may be disposed of by placing it beneath fill slopes of roadway 
embankments provided the embankment height is 1 m or greater and 
subject to the following additional requirements: 


(a) Beneath embankments 1 m to 1.5 m in height. Bury the brush in a 
trench. The limits of the trench may extend inward from the toe of 
the embankment slope to a point not to exceed 5 m or to the 
subgrade shoulder line, whichever is less. Do not bury brush 
beneath the subgrade between the subgrade shoulders of the 
embankment. Place brush in a layer not exceeding 0.5 m in depth. 


(b) Beneath embankments 1.5 m or greater in height. Brush may be 
windrowed and buried beneath embankment slopes. The limits of 
the brush windrow may extend inward from the toe of the embank- 
ment slope to the subgrade shoulder line. Do not bury brush beneath 
the subgrade between the subgrade shoulders of the embankment. 
Place windrowed brush at a height not exceeding 0.5 m. 


Existing borrow pits and depressions within the right of way, except 
major waterways, may be filled with brush and covered with a minimum 
of 100 mm of earth. 


Do not burn as a method of disposal. 


When permitted, materials, debris and perishable materials may be 
removed from the right of way and disposed of at locations off the project 
outside the limits of view from the project. See Subsection 107.14. 


Except in areas to be excavated, backfill stump holes and other holes 
from which obstructions are removed with suitable material. If within the 
roadway prism, compact the material according to Subsection 203.03.17. 


Merchantable timber in the clearing area shall become the property of 
the Contractor. 


Remove low hanging and unsound or unsightly branches as directed on 
trees and shrubs that are to remain in place. Trim branches of trees to give 
a clear height of 6 m above the roadbed surface. Trim according to good 
tree surgery practices. Paint cut or scarred surfaces of trees or shrubs 
selected for retention with an approved asphaltum based paint prepared 
especially for tree surgery. 


Scalping shall include the removal of material such as brush, roots, sod, 
grass, residue of agricultural crops, sawdust and decayed vegetable matter 
from the surface of the ground. 
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Scalp areas where excavation or embankment is to be made, except that 
mowed sod need not be removed where embankment is a minimum of 
L,25,3m; 


201.03.04 Rural Clearing. Rural clearing consists of removing and 
disposing of all natural and man made objects that are not compatible with 
completion of the project unless otherwise provided. 


201.03.05 Urban Clearing. Urban clearing consists of removing 
and disposing of all unsightly organic or man-made objects within right of 
way limits of the project. Extend this work to all areas within the right of 
way whether or not the plans require work in such areas. 


If permitted, certain items such as broken concrete or asphaltic paving 
material, may remain in place provided they are covered by a minimum of 
1 m of embankment. Thematerial to be removed shall include but not be 
limited to rocks, brush, other vegetation, buildings, appurtenances such as 
lighting and signing, foundations, concrete slabs, tanks, fences and trash. 


Grade the site to drain and blend with the natural ground. Eradicate all 
- streets, foundations and other unnecessary man-made objects. 


METHOD OF MEASUREMENT 


201.04.01 Measurement. Urban or rural clearing, or clearing and 
grubbing will be measured by the lump sum, force account, or hectare. 


Removal of trees will be measured by the each. When trees are specified 
to be removed on according to trunk diameter, the diameter will be 
measured at a height of 600 mm above ground line. Any growth less than 
150 mm in diameter at that point shall be classified as brush and will not 
be included in the individual measurement of removal of trees. The 
diameter of trees with multiple trunks will be measured by the diameter 
encompassing all trunks. 


Removal of stumps will be measured by the each. 


When removal of individual items does not appear in the proposal, 
consider such work included in other items of work. 


BASIS OF PAYMENT 


201.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay items listed below that are shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 
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Payment will be made under: 


Pay Item Pay Unit 
Urban Clearing <2: 3at. es poe oe etree Lump Sum, Force Account, or Hectare 
RUTApC@Tearing i. ccten tee eee eee Lump Sum, Force Account, or Hectare 
Clearme.angGrubbing ee eee Lump Sum, Force Account, or Hectare 
Remove. Trees: (S126) aici 2 ets pe NE eens Ee reas ae Each 
REMOVE. SUSTEIS. see acces cere ee ee Re heh See ie tenes a eee a Each 
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SECTION 202 


REMOVAL OF STRUCTURES AND OBSTRUCTIONS 


DESCRIPTION 


202.01.01 General. This work consists of the removal, wholly or in 
part, and satisfactory disposal of all buildings, fences, guardrail, struc- 
tures, pavements, culverts, curbs, sidewalks, and any other obstructions 
which are not designated or permitted to remain, except for the obstruc- 
tions to be removed and disposed of under other items in the contract. It 
also includes the salvaging of designated materials and backfilling the 
resulting trenches, holes, and pits. 


CONSTRUCTION 


202.03.01 General. Raze, remove and dispose of all buildings and 
foundations, fences, guardrail, structures, pavements, culverts, curbs, 
sidewalks, and other obstructions, any portions of which are on the right 
of way, except utilities and those for which other provisions have been 
made for removal. Remove all designated salvageable material, without 
unnecessary damage, in readily transportable sections or pieces and stock- 
pile at specified places within the project limits. Destroy unusable perisha- 
ble material. Nonperishable material may be disposed of according to 
subsection 107.14. Fill basements or cavities left by structure removal to 
the level of the surrounding ground and, if within the prism of construc- 
tion, compact according to Subsections 202.03.16, 203.03.17, or 
203.03.18. 


202.03.02 Removal. Do not remove bridges, culverts, and other 
drainage structures in use by traffic until satisfactory arrangements have 
been made to accommodate traffic. 


Complete all removal operations which might endanger the new con- 
struction before the construction of the new work. Do not use equipment 
or devices which might damage structures, facilities, or properties which 
are to be preserved and retained. 


Remove the substructures of existing structures down to the natural 
stream bottom and remove those parts outside of the stream down to 0.3 m 
below natural ground surface. Where such portions of existing structures 
lie wholly or in part within the limits for a new structure, remove those 
portions as necessary to accommodate the construction of the proposed 
structure. 
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In removing concrete pavement, curb, curb and gutter, sidewalk, and 
similar structures, where portions of the existing structures are to be left 
in the surface of the finished work, remove the structure to an existing 
joint, or cut and chip to a true line with a face perpendicular to the surface 
of the existing structure. Make sufficient removal to provide for proper 
grades and connections in the new work. 


In removing bituminous surface, saw cut or use other approved methods 
to cut a true line, leaving a clean vertical cut along any adjacent bitumi- 
nous surface to remain in place. 


Remove bituminous surface from existing bridge decks by approved 
methods and equipment which will not damage the existing concrete 
decks. 


In removing manholes, catch basins, and inlets, rebuild any live sewer 
connections to them and properly reconnect and satisfactorily maintain a 
by-pass service. When abandoning manholes, catch basins, and inlets, 
thoroughly clean them and plug existing pipe connections with concrete of 
the class and grade specified for structures. Then remove portions of the 
structures as required. 


Remove painted traffic lines as directed by using equipment that uses a 
combination of chemical and high pressure water or by other approved 
means. Exercise care to prevent damage to the pavement surface. 


202.03.03 Removal of Bituminous Surface by Cold Milling. 
Remove bituminous pavement by the cold milling process, using a 
machine designed to remove, profile and texture the remaining surface of 
the pavement in one operation. The milling machine shall consist of a 
rotating powered mandrel drum studded with conical tungsten carbide 
tipped bits and shall produce a satisfactory reasonable smooth textured 
surface, and shall be equipped with an effective means for controlling dust 
and other particulate matter created by the cutting action. 


Use machine capable of accurately establishing profile grades (within 
plus or minus 6 mm) by referencing from the existing pavement or 
concrete bridge decks or from an independent grade control and having a 
positive means for controlling cross slope elevations. When referencing 
from the existing pavement or concrete surface on bridge decks, use a 3 m 
minimum averaging ski. The use of the averaging ski may be discontin- 
ued, if approved, on concrete bridge decks. 


The location and depth of removal of bituminous pavement by the cold 
milling process shall be as indicated on the plans. 


Follow with the removal crew within 75 m of the milling machine. 
Broom the milled surface with a motorized pickup brooming device 
following immediately behind the removal crew. 
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Make the cuts vertical at longitudinal edges for the full depth of the 
milling. Clean the entire milled surface of all loose material before 
applying the tack coat. 


Areas of stripping or delamination which are exposed or produced 
during the cold milling operation may need to be removed by additional 
cold milling as directed. These additional cold milling areas will be 
measured and paid for as ‘“‘Removal of Bituminous Surface (Miscellane- 
ous Cold Milling).’’ 


202.03.04 Removing Composite Surface. Removal of -composite 
surface consists of the removal of all materials including bituminous or 
concrete surfaces, aggregate base, and subgrade to the limits necessary to 
accommodate the new base and surface. After removal of composite 
surface, compact the bottom of the excavation to not less than 90% 
according to Subsection 203.03.17. 


202.03.05 Extensions. Where existing culverts and bridges are to be 
extended or otherwise incorporated in the new work, remove only such 
part or parts of the existing structure as is necessary to provide a proper 
connection to the new work. Cut, shape, and trim the connecting edges to 
the required lines and grades without weakening or damaging the part of 
the structure to be retained. Do not damage reinforcing bars which are to 
be left in place so as to project into the new work as dowels or ties. 


202.03.06 Closing Culverts. Abandon and close existing culverts 
within construction limits, the top of which are 1.5 m or more below 
finished roadway grade, unless otherwise noted on the plans. Remove the 
headwalls of such culverts, or any part of the structure that is within 1 m 
of the finished grade line. Completely fill the ends of the culvert with 
satisfactory soil for a distance of at least 0.6 m, plus the height of the 
opening of the structure. 


202.03.07 Cleaning Culverts. Clean and dispose of silt or debris 
from inside culvert pipes at the locations noted on the plans. Use approved 
methods and equipment to accomplish the cleaning of culvert pipes. 


202.03.08 Salvage. When specified, remove gravel, roadmix, or 
plantmix surface suitable for reuse to the depth required and carefully 
salvage and place in compact stockpiles at approved locations. Exercise 
care to prevent contamination of stockpiled material. Scarify any remain- 
ing unsuitable material and incorporate in embankment as set forth in 
Section 203. 


When specified, salvage and use the material produced by the cold 
milling of bituminous surface as shouldering material. Satisfactorily 
spread and compact the milled material on the shoulders. Cold milled 
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bituminous surface material to be used as shouldering material shall 
conform to the following gradation requirements: 


Sieve Size Percent Passing by Mass 
75 mm 100 
50 mm 95-100 


Remove fences and gates designated for reuse in such a manner that so 
far as practicable all material can be salvaged. Carefully remove wire 
from the posts and roll in rolls of such size that can be conveniently 
handled. Remove posts by methods that will keep breakage to a minimum. 


Remove guardrail, object markers, and guide posts designated for reuse 
in such a manner that so far as practicable all material can be salvaged. 
Remove bolts, supports, and other hardware from all rails, plates, and 
posts, sort parts, and store at the locations specified. Properly stack rails, 
plates, and posts. Stack or box miscellaneous hardware. Exercise care in 
handling, storage, and preservation of materials. See Subsections 
618.03.04 and 619.03.02. 


When specified for salvage, store structural steel removed from old 
structures in a neat and presentable manner on blocking and at locations 
suitable for loading. Store structures or portions thereof which are speci- 
fied for re-erection in separate piles. 


Remove all nails and bolts from timber or piling from structures 
designated to be salvaged and store in neat piles at locations suitable for 
loading. 


202.03.09 Disposing of Materials. Unless otherwise provided, use 
excavated material in backfilling excavations made in removing the struc- 
ture, in constructing embankment, or otherwise dispose of in a satisfac- 
tory manner. 


Dispose of any concrete or masonry which cannot be placed in embank- 
ments, in such a manner as to prevent damage to property or the creation 
of unsightly conditions. Do not place the material where it will obstruct 
any drainage course. 


When concrete or masonry is placed in embankments, place according 
to Subsection 203.03.15. 


Any material removed and not designated for salvage shall become the 
property of the Contractor and shall be removed from the project before 
completion thereof. See Subsection 107.14. 
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METHOD OF MEASUREMENT 


202.04.01 Measurement. Removal of structures and obstructions 
will be measured by the each, linear meter, square meter, cubic meter, or 
lump sum. Removal by the linear meter and square meter will be meas- 
ured before removal. 


Removal of painted traffic line from all types of surfacing will be 
measured by the linear meter regardless of line width for the actual linear 
meters of line removed. When more than one line is removed, each line 
will be measured separately. Gaps in spacing of lines will be included in 
the linear meter measurement. 


Removal of bituminous surface by cold milling will be measured once, 
regardless of the number of passes necessary to obtain the depth specified 
on the plans and as approved. 


Cleaning culvert pipe will be measured by the linear meter. No addi- 
tional compensation will be made for cleaning culverts of different sizes. 


BASIS OF PAYMENT 


202.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid at the contract price per unit of measurement for the 
pay items listed below that are shown in the proposal. Payment will be full 
compensation for the work prescribed in this Section. 


When the proposal does not include any pay item or an appropriate pay 
item for removal of any structure or obstruction as set forth in this 
Section, such work shall be performed and payment therefore will be 
considered as subsidiary to other items of work. No additional compensa- 
tion will be allowed. 


Payment will be made under: 


Pay Item Pay Unit 

BOTTI Al ccciacess oe | PRR tap hp lac Ree MRE 8 Each, Linear Meter, Kilometer, Square 
Meter, Cubic Meter, or Lump Sum . 

ROTO ITE ULV CLONE 3 LC eer e ete c eo te ee tear ents rom OU ae er scene thc recat eee es Linear Meter 


*Description as specified in the estimate and proposal. 
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SECTION 203 


EXCAVATION AND EMBANKMENT 


DESCRIPTION 


203.01.01 General. This work consists of excavating material and 
constructing embankments. Exceptions are overhaul, or other separately 
designated pay items of work which are made a part of the contract. 
Perform work in close conformity with the alignment, grades, and cross 
sections shown on the plans or established by the Engineer. 


MATERIALS 


203.02.01 Roadway Excavation. Roadway excavation consists of 
all excavation involved in grading and constructing the roadway and 
appurtenances, irrespective of the nature or type of material encountered. 
_Exceptions are excavation designated as structure excavation, drainage 
excavation, channel excavation, and selected borrow when these items are 
provided as items of work under the contract. Dividing the project into 
construction stages shall not be construed as separate material classifica- 
tion. 


203.02.02 Drainage Excavation. Drainage excavation includes all 
excavation in the construction of open ditches less than 3.6 m in bottom 
width, excepting ditches that are part of the roadway prism as shown on 
the plans. The nature or type of material encountered shall have no 
bearing on the classification of material. 


203.02.03 Channel Excavation. Channel excavation includes all 
excavation in the construction of open ditches with a bottom width of 3.6 
m or more with the exception of ditches that are part of the roadway prism 
as shown on the plans. The nature or type of material encountered shall 
have no bearing on the classification of material. 


203.02.04 Borrow. Borrow consists of approved material required 
for the construction of embankments. Obtain borrow from approved 
sources according to Section 106. Consider the widening of roadway cuts 
as roadway excavation and not as borrow. Borrow will not be classified 
according to type or character of material encountered in the borrow area 
unless otherwise required in the Special Provisions. 


Borrow sources shall have a Resistance (R-Value) of 45 or greater as 
determined by Test Method No. Nev. T115. Use this requirement as a 
borrow source control and not as a production control (Project Control). 
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203.02.05 Selected Borrow. Selected borrow consists of approved 
material required for the construction of embankments. Obtain selected 
borrow from approved sources according to Section 106. 


Selected borrow sources shall have a Resistance (R-Value) of 45 or 
greater as determined by Test Method No. Nev. T115. Use this require- 
ment as a borrow source control and not as a production control (Project 
Control). 


Selected borrow shall also conform to the following requirements: 
Sieve Size Percent Passing by Mass 
75 mm 100 


CONSTRUCTION 


203.03.01 Roadway. Excavate to lines and grades as staked. Avoid 
removing or loosening any material outside the required slopes. Replace 
and compact any disturbed material to the required cross section. 


Grade intersecting roads, approaches, and driveways as shown in the 
plans or as directed. 


Begin at some definite point or points on the project, and carry forward 
in an approximately completed manner. Grade the roadway to full cross 
section width before placing base or surfacing of any type, unless other- 
wise specified. 


Incorporate only suitable material into embankments. Dispose of unsuit- 
able material. 


203.03.02 Unsuitable Material. Unsuitable material shall be 
defined as mixtures of soils or organic matter not suitable for embankment 
material regardless of moisture content. Excavate and dispose of unsuit- 
able material, including material below the natural ground surface in 
embankment areas. 


Fill any resulting subexcavation with material suitable for the planned 
use. Place and compact such suitable material in layers as hereinafter 
specified under embankment. 


Dispose of material outside the right of way according to Subsection 
107.14. 


203.03.03 Blasting. Remove any material outside the authorized 
cross section on the backslopes which may be shattered or loosened 
because of blasting. Compact shattered or loosened material below the 
bottom limits of required excavation. Discontinue any method of blasting 
which leads to overshooting or is dangerous to the public or destructive to 
property or to natural features. 
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Do not use coyote holes in blasting. 
See Subsection 107.10. 


203.03.04 Rock Cuts. Do not break down, loosen, or otherwise 
damage supporting rock below the bottom limits of the required excava- 
tion. 


Scale and dress the slope of all rock cuts to a safe, stable condition by 
removing all loose spalls and rock not firmly keyed to the rock slope. 
Remove overhanging rock which may be a hazard to public use of the 
roadway. 


Construct slopes in solid rock excavation to the approximate neat lines 
as staked. No rock shall project or overhang more than 300 mm from the 
true slope. 


203.03.05 Overbreak. Overbreak is that portion of material exca- 
vated, displaced or loosened outside and beyond the slopes or grade as 
staked or reestablished, regardless of the cause. Slides and slipouts as 
defined in Subsection 203.03.09, and that portion of rock subgrade as 
hereinafter set forth, shall not be considered overbreak. Remove all side 
slope overbreak and dispose of as surplus material according to Subsection 
203.03.07. 


Rock removed to a maximum depth of 150 mm below subgrade will be 
measured for payment as described in Subsection 203.04.01(b). 


203.03.06 Slopes. Trim excavation and embankment slopes, except 
in solid rock, to the lines as staked. Construct slopes with a degree of 
smoothness that can be normally obtained by hand shovel operations. 


203.03.07 Surplus Material. Use surplus excavated material to 
widen embankments uniformly, or to flatten slopes, or at other locations. 
Do not dispose of surplus material unless approved in writing. 


Consider the quantity of surplus material shown in the plans to be 
approximate only. Determine that there is sufficient material available for 
the completion of the embankments within the areas involved before 
disposing of any indicated surplus material. Replace any shortage of 
material caused by premature disposal of the indicated surplus material. 


203.03.08 Selected Material. When specified in the contract docu- 
ments, use suitable selected material encountered in excavation for finish- 
ing the top portion of the subgrade. 


Selected material shall be defined as material which is excavated and 
used for selective purposes. 
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Haul selected material directly from excavation to its final position on 
the roadbed and compact. Such work will be paid for at the contract unit 
price for the excavation item involved and overhaul if applicable. See 
Subsection 104.05. 


When the transporting of selected material directly from excavation to 
its final position is impractical, leave the selected material in place until it 
can be placed. No additional compensation will be made because of any 
such delayed excavation. If, however, the conditions are such that the 
undisturbed selected material will hamper ordinary grading operations or 
cause unnecessary movements of equipment, the removal and stockpiling 
of sufficient selected materials may be ordered in writing. Stockpile at 
approved locations. Place the stockpiled selected material in final position 
on the roadbed when approved. 


Measurement for payment of selected material stockpiled as above 
provided will be according to Subsection 203.04.01(d). 


203.03.09 Slides and Slipouts. Excavate and remove material out- 
side the planned roadway or ditch slopes which is unstable and constitutes 
potential slides in the opinion of the Engineer. Excavate and remove 
material from slides which has come into the roadway or ditch, and 
material which has slipped out of new or old embankments. Excavate 
material to designated lines or slopes either by benching or in an approved 
manner. Use such material in the construction of the embankments or 
dispose of if approved. 


The above provisions do not relieve the duty of maintaining all slopes 
true and smooth. Erosion, regardless of amount or extent, caused by the 
action of the elements which results in damage to work or materials, shall 
in no case be considered a slide or slipout. 


Measurement for payment will be according to Subsection 
203.04.01(f). 


203.03.10 Drainage. Maintain the roadbed so that it will be well 
drained at all times. 


Construct V-type ditches to the cross section and dimensions on the 
plans by means of suitable equipment which will deposit all loose material 
on the downhill side. 


In going from cut to fill, cut the roadway ditches to the right or left 
before reaching the fill so as to avoid damage to embankments by erosion. 


Excavate the flat-bottom ditches indicated on the plans, or as staked, to 
the required cross section and grade. Use excavated materials so obtained 
to construct roadway embankments or dikes or both to form a continuous 
diversion channel as staked. 
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To avoid destruction of natural growth during construction of ditches, 
channels, or dikes, confine travel of equipment to the construction limits 
as nearly as practicable. Where ditches, channels or dikes are nearly 
parallel to the roadway, do not locate turnarounds closer than 60 m apart. 
See Subsection 107.12. 


Fine grade channel bottoms only if paving is specified. 


203.03.11 Borrow. In case designated borrow deposits fail to con- 
tain the necessary quantity of acceptable material, give notification in 
writing. If there is not sufficient quantity of acceptable material, the 
Engineer may designate an alternate deposit in which to obtain the deficit. 


In borrow pits having undesirable material, including overburden, 
refuse, organic and deleterious substances, remove and waste or redistrib- 
ute the material, in a satisfactory manner. 


Do not obtain borrow until all other excavation items are complete to the 
extent necessary to determine the need for borrow. 


Give notification sufficiently in advance of opening any borrow areas so 
_ that cross section elevations and measurements of the ground surface after 
stripping may be taken, and the borrow materials can be tested before 
being used. | 


Excavate borrow deposits to regular lines as staked to permit accurate 
measurement, if required. Make the depth of excavation throughout the 
area of the borrow pits as uniform as practicable. Construct side slopes 
conforming to Subsection 104.06. Excavate borrow pits so that they will 
drain to the nearest natural outlet. 


Materials which are not satisfactory for use for the purposes intended 
will be rejected at the pit and shall be disposed of in a satisfactory manner. 


Excess excavated material will not be measured for payment. 


203.03.12 Foundation. When embankment is to be placed and com- 
pacted on hillsides, or against existing embankments, or when embank- 
ment is to be built half width at a time, continuously bench the slopes that 
are steeper than 4:1 as the work is brought up in layers. Bench with 
sufficient width to permit operations of placing and compacting equip- 
ment. Begin each horizontal cut at the intersection of the original ground 
and the vertical sides of the previous cuts. Recompact material thus cut 
out along with the new embankment material. If the width of the approved 
bench excavation exceeds 2 m, the excavated material in excess of 2 m 
will be measured and paid for as roadway excavation. 


Clear and grub foundations for embankment according to Section 201. 
Where less than 0.3 m of embankment is to be placed over an existing 
bituminous or concrete surface, remove such surface and incorporate in 
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the embankment or otherwise dispose of as approved. Removal of existing 
bituminous or concrete surface will be paid for as roadway excavation 
unless the contract documents specifically call for payment under Section 
202. 


203.03.13 Embankment Material. Construct embankments with 
suitable materials, excavated as prescribed and with any excess materials 
from other operations which are acceptable and suitable for use. 


Use materials free from objectionable material such as leaves, grass, 
roots, logs, stumps, brush, or other perishable material. 


When there is a choice of material and when practicable, make the 
excavation so that the best material will be placed in the uppermost layer 
of the embankment for at least 0.3 m in depth. Stockpiling and subse- 
quently rehandling embankment materials is not required except as pro- 
vided in Subsection 203.03.09. 


Do not place material in the embankment when either the material, 
foundation or the embankment on which it would be placed is frozen. 


Where embankments are to be made of material from rock cuts or other 
material which is unsuitable for finishing the roadbed, form the upper 150 
mm of the roadbed with approved material. 


203.03.14 Placing Embankment. For embankment or backfill 
deposited against structures, See Subsection 207.03.02. 


Where structure abutments are placed on embankment, construct the 
embankment to subgrade elevation before excavating for the construction 
of the abutment. Where the abutment is supported on piles, construct the 
embankment to the elevation of the bottom of the footing. 


Where structures are located under a rock embankment, cover the 
structures with not less than 0.6 m of satisfactory soil or granular materi- 
als before the embankment is placed over the structure. 


Place in layers not exceeding 200 mm in thickness before compaction, 
except as hereinafter specified. Begin the construction of an embankment 
at the lowest point of the fill below the grade. Spread individual layers 
evenly to uniform thickness throughout and parallel with the finished 
grade for the full width of the embankment, unless otherwise permitted. 


When native ground will not support the mass of heavy hauling and 
spreading equipment, choose equipment as will least disturb the soft 
foundation. 


For approval to allow an increase in the planned layer thickness of 
embankment material over soft ground, satisfactorily prove that the 
planned depth is inadequate to support light hauling vehicles. Necessary 
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use of lighter hauling vehicles or different methods of embankment con- 
struction other than originally contemplated shall not be the basis for a 
claim for extra compensation. 


When approved, construct the lower part of the fill on the soft founda- 
tion by dumping and spreading successive vehicle loads in a uniformly 
distributed layer of a thickness not greater than that necessary to support 
the vehicle while placing subsequent layers. Construct the remainder of 
the embankment in layers and compact as specified. 


Embankment determined to contain a sufficient quantity of rock larger 
than 100 mm in size will be considered as “‘Rock Embankment.’’ Spread 
such materials in a uniform horizontal layer over the full width of the 
embankment. Do not exceed a layer thickness of 4/3 times the vertical 
dimension of maximum size material larger than 200 mm. The largest size 
rock allowed in the embankment will be 1 m measured in vertical 
direction. Break up any larger rocks before placing in the embankment. 
Rock exceeding 1 m may be disposed of in an approved inconspicuous 
manner. 


In rock fills, do not directly end dump upon the previously constructed 
layer of embankment. Dump rock on the layer of embankment being 
constructed and doze ahead into place. Exercise care as much as practica- 
ble to work the fines and smaller rock into the spaces between the larger 
rock. Compaction will be required as provided in Subsection 203.03.18. 


To the extent of project requirements for embankment, use all rock from 
excavation for embankment. Plan the grading operation to use rock which 
may be encountered in excavation according to the following provisions: 


Place rock so as to form the base of embankments or in the side slopes 
and top of rolled embankment made of embankment materials other than 
rock. 


Do not place large rock in embankments where piles will be driven. 


When rock and other embankment materials are excavated at approxi- 
mately the same time, distribute the rock throughout the fill and do not 
nest in one location. 


When there is insufficient material other than rock in the excavation to 
permit properly compacted layers, place the rock for the full cross-section 
width with the larger rocks well distributed and the void spaces filled with 
the smaller rocks and fragments. 


If required, build embankments to such elevation above required grade, 
or place sufficient surcharge above the required grade to secure displace- 
ment or settlement. Remove surcharge only after the fill has reached 
stability and any required surcharge time or settlement. 


5 
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At locations that are inaccessible to the roller, bring up the embankment 
in layers of the thickness specified and compact each layer with mechani- 
cal tampers or by hand tamping. 


203.03.15 Compaction, Dirt Embankment. Optimum moisture 
content of the various soils will be determined. Wet or dry the material for 
each layer before compaction as required in order to bring its moisture 
content within the prescribed limits. 


Route and distribute the hauling and leveling equipment full width over 
each layer of the fill in such a manner as to uniformly distribute the 
compaction afforded thereby. In addition to hauling and leveling equip- 
ment, provide compaction equipment that is specifically designed and 
manufactured for the purpose of compacting dirt embankments. Work 
compaction equipment continuously with the grading equipment. 


Compact the base of cuts, natural ground having less than 1.5 m of 
embankment, measured from the subgrade, and embankment material to 
not less than 90% of the maximum density as determined by Test Method 
No. Nev. T101. The in-place density will be determined by Test Method 
No. Nev. T102 or T103. When natural ground material is encountered 
that cannot be compacted to the required density, compaction require- 
ments will be determined. 


Compact all selected borrow and structure backfill placed within the 
limits of embankments shown on the plans for approaches to bridges to not 
less than 95% of the maximum density as determined by Test Method No. 
Nev. T101. The in-place density will be determined by Test Method No. 
Nev. T102 or T103. 


Recompaction to the specified density may be required before placement 
of any subsequent course. 


203.03.16 Compaction, Rock Embankment. Test compaction of 
rock embankments by proof rolling. Attain and test compaction using 
construction methods and equipment as follows: 


(a) Methods. Deposit, spread and level the material full width of the 
embankment. Route and distribute hauling and leveling equipment 
over each layer of the fill in such a manner as to make use of the 
compaction afforded thereby. In addition, one of the rollers, vibra- 
tors, or compactors meeting the requirements set forth under (b) 
‘““Equipment’’ below, shall compact the embankment full width with 
a minimum of 3 complete passes for each layer of embankment. 
Work compaction equipment, at a speed not exceeding 8 km/h, 
continuously with the grading equipment. 


Roll in a longitudinal direction along the embankment and generally 
begin at the outer edges and progress toward the center. Keep the 
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(b) 


travel paths of traffic and construction equipment dispersed over the 
entire width of the embankment so as to aid in obtaining uniform 
compaction. Masses of equipment used in making embankments 
may be limited, if, such limitations are necessary in order to 
maintain the fill in a satisfactory condition. 


Apply water to the embankment in the amount Re gate to obtain 
the required compaction. 


Equipment. Use compaction equipment to obtain compaction 
requirements without adverse shoving, rutting, displacement, or 
loosening and meeting the requirements hereinafter specified. Dis- 
play on rollers, in permanent legible characters, the manufacturer’s 
guaranteed net operating masses as distributed on each axle. 


Sheepsfoot or tamping rollers shall consist of metal drums or shells, 
not less than 1.2 m in diameter, equipped with uniformly spaced 
self-cleaning tamping feet projecting at least 170 mm from the face 
of the drum or shell. The cross sectional area of the face of each 
tamping foot shall be not less than 2500 nor more than 7750 mm’. 
The mass and dimensions of the roller, the number, spacing, and 
dimensions of the tamping feet and the provisions for adding bal- 
last, shall be such that the total load on a single row of the tamping 
feet in contact with a level surface can be made as great as 3.6 kg/ 
mm of length of roller drum. Adjust the mass to that which will 
produce the specified density with the least number of passes. Make 
at least 3 complete coverages of the material being compacted and 
continue rolling until the tamping feet ‘“build up”’ or “‘walk out’’ of 
the surface. 


Grid rollers shall consist of at least 2 similar metal drums; not less 
than 1.5 m in diameter, whose cylindrical faces present the appear- 
ance of an open woven bar mesh. The drums shall be at least 0.75 m 
long and they shall be independently mounted close together on the 
same axle. The complete roller, when operating without ballast, 
shall weigh not over 5.5 t or 3.6 kg/mm of length of roller drum. 
Provide arrangements for adding ballast, to such an extent that the 
total mass of the unit can be increased to at least 13.6 t and 8.0 kg/ 
mm of length of roller drum. 


Pneumatic tired rollers shall be of an approved, self-propelled, 
reversible type and shall have not less than 7 wheels mounting 
pneumatic tires of equal size which may be either treaded or smooth 
faced, but which shall all be alike. Wheels shall be equally spaced 
along both axle lines so that their center to center distance is not 
greater than 1.875 times the nominal tire width. The tires shall be 
arranged so that those on one axle track midway between those on 
the other. Tires shall be capable of operating at inflation pressures 
up to 827 kPa. Uniformly inflate tires so that the difference in the 
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pressures in any two tires shall never exceed 35 kPa. Provide means 
for checking the tire pressure on the job at any time. For each size 
and type of tire used, furnish a copy of the tire manufacturer’s chart 
showing the internal volume of the tire as well as the relationship 
between wheel load, inflation pressure and tire contact width and 
area. Equip the roller with a means of adjusting its total mass by 
ballasting so that the load per wheel can be varied from 1600 to 
3600 kg. Furnish a copy of the roller manufacturer’s calibration 
chart for the ballast box showing the empty or tare mass of the 
roller. Adjust the tire inflation pressure and the wheel loads as 
required. On the axle having an even number of wheels, arrange the 
wheels to oscillate in pairs or individually. Equip the roller with 
dual operating controls, power steering and some type of fluid drive 
or torque converter. 


Pneumatic tired rollers meeting the requirements of the proof roller 
may be used in lieu of those specified above. 


Pneumatic tired compactors shall have not less than 4 wheels 
abreast on the line of the main axle. The compactor shall be so 
articulated or shall have pairs of wheels mounted on oscillating 
axles in such a manner as to insure that a constant and uniform load 
is carried by each wheel. Wheels shall be uniformly spaced along 
axle lines so that their center to center distance is not greater than 
1.75 times the nominal tire width. Align the wheels on one axle to 
track midway between those on any other. All tires shall be of equal 
size and diameter and shall be capable of operating at an air 
pressure of at least 620 kPa. Uniformly inflate tires so that the 
difference in the pressures in any two tires shall never exceed 35 
kPa. Provide means for checking the tire pressure on the job at any 
time. For each size and type of tire used, furnish a copy of the tire 
manufacturer’s chart showing the internal volume of the tire as well 
as the relationship between wheel load, tire inflation pressure and 
tire contact width and area. When operating light, no wheel on any 
axle shall carry a load of more than 2300 kg. Provide means for 
adding sufficient ballast so that each wheel may be loaded to at least 
11,300 kg. In addition, the compactor shall be capable of applying 
to the ground, loads as great as 45 t and 21.4 kg per mm on nominal 
tire width, measured along an axle line. Adjust the mass of the 
compactor and the air pressure in the tire to that which produce the 
specified density with the least number of passes without exceeding 
the shear value of the soil. Furnish a copy of the roller manufactur- 
er’s calibration chart for the ballast box showing the volume of the 
box in m’, for at least 75 mm increments of depth and also showing 
the empty or tare mass of the roller. Make at least 2 complete 
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coverages of each layer of material being compacted or at least 4 
coverages in the cases of compactors having only a single line of 
axles. 


Do not use vibratory compactors until approved. 


The proof roller shall be a pneumatic tired roller or pneumatic tired 
compactor weighing not less than 45 t and capable of applying to the 
ground loads of not less than 11,300 kg per wheel. Equip with tires 
of equal size and diameter and capable of operating at an air 
pressure of at least 620 kPa. Uniformly inflate tires so that the 
difference in the pressures in any two tires shall never exceed 35 
kPa. Provide means for checking the tire pressure on the job at any 
time. 


(c) Tests. Do not place subsequent layers until the previous layer of 
the embankment is compacted to the degree that no further appre- 
ciable deflection is evidenced under the action of proof rolling 
equipment, as determined by the Engineer. 


Rolling and proof rolling may be deleted on any layer or portion thereof 
when compaction is determined to be physically impractical. 


Consider payment for rolling and proof rolling or for the correction of 
any subgrade weakness or deficiencies disclosed by the proof rolling 
Operation subsidiary to the price bid for the ‘“‘Excavation”’ item. 


203.03.17 Maintenance. Replace embankment material which may 
be lost or displaced as a result of natural settlement of the ground or 
foundation with acceptable material. The quantity of material required 
will be paid for at the contract unit price bid for the type of materials used, 
and overhaul, if applicable. 


Remove and replace with acceptable material, any embankment or 
portion thereof which has been constructed with unapproved material. 
Remove and replace portions of the embankment which may become 
unstable or displaced as the result of carelessness or negligence. 


METHOD OF MEASUREMENT 


203.04.01 Measurement. Excavation will be measured on a volume 
basis by cross sectioning the area to be excavated and computing neat lines 
for an end area. The average end area method will be used with no 
allowance made for curvature. If it is impossible or impractical to measure 
quantities by average end areas, the quantities will be computed by a 
method which is best suited to obtain an accurate determination. 


Excavation will be measured by the cubic meter. The estimated quanti- 
ties shown on the plans, plus or minus authorized quantity changes, will 
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be the quantity used for payment. The Engineer or the Contractor may, 
however, request a final measurement, in which case final cross sections 
will be taken. Submit request for final measurement in writing. When final 
cross sections are taken the determination of quantities derived therefrom 
will be the quantities used for payment. If the Contractor requests final 
measurement and the quantities thus determined are equal to or less than 
the planned quantities plus authorized changes, the Contractor shall reim- 
burse the Department for the Department’s expenses incurred by such 
final measurement. 


When changes are made during construction such as widening cuts, 
changing grades, disposing of unsuitable material, stockpiling selected 
material and other changes resulting in increases or decreases in quanti- 
ties, then additional measurements for payment will be made as hereinaf- 
ter outlined: 


(a) Unsuitable Material. When the removal and disposal of unsuitable 
material is shown in the contract documents, such material will be 
measured for payment as excavation for the related item. 


Removal and disposal of unsuitable material, not shown on the 
plans, will be measured and paid for as ‘“Roadway Excavation’’ and 
‘‘Overhaul.’’ However, if removal and disposal of unsuitable mate- 
rial not shown on the plans requires special equipment or unusual 
operations, it may be paid for as extra work according to Subsection 
104.03. 


No measurement will be made of suitable material temporarily 
removed and replaced to facilitate compaction of material. 


(b) Overbreak. All sideslope overbreak, as defined in Subsection 
203.03.05, will not be paid for. 


Rock removed to a maximum depth of 150 mm below subgrade will 
be measured for payment provided the rock has been removed 
sufficiently to permit accurate cross sectioning. Replacement to this 
depth with material designated on the plans or approved will be 
measured and paid for at the contract unit price for the material 
used. 


Rock loosened or removed in excess of 150 mm below subgrade 
will not be measured or paid for. When ordered, remove the 
loosened material and refill the resultant space with approved mate- 
rial at own expense. 


(c) Widening Cuts. If directed to excavate beyond the limits of the 
typical cross section before the excavation is substantially com- 
pleted, the material shall be classified as ‘‘Roadway Excavation’’ 
and paid for at the contract bid price. However, if widening cuts 
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(d) 


(e) 


requires special equipment, or unusual and extra expense, it may be 
paid for as extra work according to Subsection 104.03. 


Selected Material. Selected material stockpiled as provided in 
Subsection 203.03.09, will be measured for payment as roadway 
excavation both in its original position and also from the stockpile. 
Measurement of the material taken from stockpile will be made of 
the volume actually removed. 


Surplus Material. Surplus excavated material will be measured for 
payment as roadway excavation and no further compensation will be 
allowed by virtue of the method of disposing, placing, or widening 
embankments caused from such surplus material. Any additional 
‘“‘Overhaul’’ resulting from the disposal of surplus material beyond 
the designated balance will be measured for payment. 


(f) Slides and Slipouts. In the event of slides and slipouts, the Engi- 


(g) 


neer and Contractor shall negotiate in each case and decide the 
relative difficulty of performing the work, and payment will be 
made either as ‘‘Roadway Excavation”’ or as extra work as provided 
in Subsection 104.03. 


Where slopes have been previously completed, the cost of resloping 
required in areas where unstable material is removed will be paid 


for as extra work as provided in Subsection 104.03. 


The cost of pioneering work necessary to make slide or slipout areas 
accessible to normal excavation equipment and the cost of necessary 
clearing and grubbing will be paid for as extra work as provided in 
Subsection 104.03. 


Only those quantities of slide or slipout material which are author- 
ized and actually removed will be measured for payment. 


Overhaul. See Section 205. 


Excavation in excess of the staked or authorized cross section will not 
be measured for payment, except as outlined above. 


Material used for surcharge, whether shown on the plans or ordered, 
will be measured for payment as roadway excavation or borrow. If the 
surcharge is to be placed and removed under the terms of the same 
contract, the material will be measured for payment both in its original 
position and also from the surcharge position. 


V-type ditches will be measured by the linear meter parallel to the 
ground. The volume of excavation for such ditches will not be measured 
for payment. 


Excavation items will be measured for payment in their original posi- 


tion. 
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Borrow embankment or selected borrow embankment will be measured 
by the cubic meter. The estimated quantities shown on the plans, plus or 
minus authorized quantity changes will be the quantity used for payment. 
No allowance or other consideration shall be made for consolidation or 
displacement of the original ground. Borrow embankment or selected 
borrow embankment material placed outside of the staked or authorized 
cross section will not be measured for payment. The Engineer or the 
Contractor may, however, request a final measurement, in which case final 
cross sections will be taken. Submit request for final measurement in 
writing. When final cross sections are taken the determination of quanti- 
ties derived therefrom will be the quantities used for payment. If the 
Contractor requests final measurement and the quantities thus determined 
are equal to or less than the planned quantities plus authorized changes, 
the Contractor shall reimburse the Department for the Department’s 
expenses incurred by such final measurement. 


BASIS OF PAYMENT 


203.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay items listed below that are shown in the proposal. Payment will be 
considered full compensation for the work prescribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
Roadway, Excavation: ssi" 0) 2) 22 2 Pete te, ee NS Sra ial ae Cubic Meter 
Drainage Px Caw ation 2g 25.2: ee Soave ee Ose nee ee ete eek Cubic Meter 
Channel Excavations: 21s 5 Sa Serres es ri ee ee Tee Cubic Meter 
BorrowsEmbarikment:2u 1. ora tee era a ae Ce a Cubic Meter 
Borrow EXCaVanonita. ls ecm cone, eer wees eA et oe rs Tae ee Cubic Meter 
Selectéd Borrow EmbDankintete. ne eee ee ee Cubic Meter 
Selected ‘Borrow Excavations 2 2). ee ee ee ee Cubic Meter 
V-type: Ditches 27s ae ee eh eS Linear Meter 
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SECTION 204 


ROUNDED AND TRANSITION SLOPES 


DESCRIPTION 


204.01.01 General. This work consists of rounding and shaping 
slopes. 


CONSTRUCTION 


204.03.01 General. Round the top of cut slopes by excavating to 
blend the cut slopes with the adjacent natural terrain. Round the top of 
embankments. At the intersection of cuts and fills, adjust and warp slopes 
to blend into each other or into the natural ground surface without 
noticeable break. 


Cut slopes will be staked for flattening and rounding in places where the 
material is other than solid rock. Rock formations such as shales, decom- 
posed sandstone and granite that can be readily excavated by means of 
hand tools, shall have the slopes flattened and rounded the same as earth 
slopes. A layer of earth overlying a rock cut shall be rounded above the 
rock the same as earth slopes. 


Where the depth of cut or fill is insufficient to provide the full rounding 
required, proportionately adjust the distance for rounding. 


Slope rounding and warping shall also apply to drainage ditches. 


Adjust slope grading to protect standing timber, trees or other vegetation 
which should be preserved. Adjust by a gradual transition from the 
theoretical grading section required. 


Construct slopes with a degree of smoothness that can be normally 
obtained by hand shovel operations. 


METHOD OF MEASUREMENT 


204.04.01 Measurement. Slope rounding will be measured by the 
linear meter. 


Earthwork quantities within the limits of slope rounding will not be 
measured for payment. 
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BASIS OF PAYMENT 


204.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid at the contract price per unit of measurement for the 
pay item listed below that is shown in the proposal. Payment will be full 
compensation for the work prescribed in this Section. 


Payment will be made under: 
Pay Item Pay Unit 
STOPES OU TCEN seme ere te ie ene IE ee Pe RESUS ere eee at eee etme Linear Meter 
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SECTION 205 


OVERHAUL 


DESCRIPTION 


205.01.01 General. This work consists of authorized hauling of 
roadway excavation in excess of the free-haul distance. 


Free-haul distance is the specified distance that excavated material shall 
be hauled without additional compensation. The free-haul distance shall 
be 650 m. 


METHOD OF MEASUREMENT 


205.04.01 Measurement. The item of ‘‘Overhaul’’ applies to road- 
way excavation only. 


Overhaul will be measured by the cubic meter kilometer. The estimated 
quantities shown on the plans, plus or minus authorized quantity changes, 
will be the quantity used for payment. The Engineer or the Contractor 
may, however, request recalculation of quantities. Submit request for 
recalculation of quantities in writing. When quantities are recalculated, 
the recalculated quantities will be used for payment. 


The limit of free haul shall be determined from a mass diagram by fixing 
on the volume curve, two points, one on each side of the neutral grade 
point, one in excavation and the other in embankment, such that the 
distance between them equals the free-haul distance, and the included 
quantity of excavation and embankment are in balance. All materials 
within the free-haul limit shall be eliminated from further consideration. 
The distance between the center of gravity of the remaining mass of 
excavation and the remaining mass of embankment minus the free-haul 
distance shall be the overhaul distance. The quantity of overhaul shall be 
the product of the overhaul distance measured in kilometers in excess of 
the free-haul distance, multiplied by the number of cubic meters of 
material. Analytical methods may be used for computing overhaul in lieu 
of the mass diagram method described herein. 


BASIS OF PAYMENT 


205.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid at the contract unit price per unit of measurement for 
the pay item listed below that is shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 
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When overhaul does not appear as an item in the proposal, the contract 
unit price per cubic meter for roadway excavation shall be considered as 
including payment for overhaul. 

Payment will be made under: 

Beyasean : Pay Unit 

Overhaul yius yg ee oe RR See ee Cubic Meter Kilometer 
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SECTION 206 


STRUCTURE EXCAVATION 


DESCRIPTION 


206.01.01 General. This work consists of the removal of material 
encountered for the construction of selected structures and other excava- 
tion specifically designated as structure excavation. This work also 
includes the work of disposing of surplus material and cleaning up the 
sites. Structure excavation includes dewatering and the construction or 
installation of all cofferdams, cribs, and other facilities which may be 
necessary to perform the excavations and the subsequent removal of such 
facilities except where they are required or permitted to remain in place. It 
also includes the necessary clearing and grubbing within the proposed 
structure area and removing old structures or parts thereof as required if 
the proposal does not include separate bid items for such work. 


For specific requirements pertaining to the excavation involved in the 
installation of pipe culverts and underground piping, attention is directed 
to those Sections of these specifications governing such work. 


Design and construct shoring, cribbing, or cofferdams as required. 
Construct safe and adequate shoring, cribbing, or cofferdams to provide 
the necessary rigidity and support the loads imposed. 


Submit design calculations along with detailed drawings of the shoring, 
cribbing, or cofferdams for approval according to Subsection 105.02. If 
such plans are not satisfactory make such changes in them as may be 
required. Do not begin construction of such shoring, cribbing, or coffer- 
dams until the drawings are approved. 


Follow OSHA safety regulations (29 CFR, Part 1926, Subpart P, 
Excavations) for sloping the sides of excavations, using shoring and 
bracing, and for using other safety features. When sides of excavations are 
sloped for safety considerations submit, for informational purposes, one 
copy of the design that demonstrates conformity with OSHA regulations. 
Where support systems, shield systems, or other protective systems are to 
be used submit design calculations along with detailed drawings that 
demonstrates conformity with OSHA regulations. Submit the design cal- 
culations and detailed drawings according to Subsection 105.02. 


206.01.02 Classification. Classification of structure excavation will 


not be made on the basis of materials or conditions encountered. Classifi- 
cation of excavation, if made, will be on the basis of the material removed 
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between certain elevations, and such classification as shown on the plans 
or set forth in the Special Provisions shall not be changed regardless of the 
material encountered. 


CONSTRUCTION 


206.03.01 General. Give notification at least 2 weeks in advance of 
the beginning of excavation so that elevations and measurements may be 
taken of the existing ground before it is disturbed and of existing substruc- 
ture units within the limits of excavation for structures before they are 
removed. Material excavated or removed before these measurements have 
been taken will not be paid for. 


Excavate to the established elevations and dimensions. Consider the 
elevation of the bottoms of footings as shown on the plans as approximate 
only. Changes in dimensions or elevation of footings as may be necessary 
to secure a satisfactory foundation may be ordered in writing. 


Compact foundations for culvert pipe and structures to not less than 
90% of the maximum density as determined by Test Method No. Nev. 
T101. The in-place density will be determined by Test Method No. Nev. 
T102 or T103. 


Cut rock or other hard foundation material to a firm surface, either 
level, stepped or serrated. Clean the excavation of loose material. Clean 
out and fill seams and crevices with concrete mortar or grout. 


Should foundation excavation be below grade, backfill to the required 
elevation with backfill or foundation fill with no additional payment. 


Dewater wet excavations for inspection and for construction of founda- 
tions unless otherwise provided. 


Utilize suitable excavated material for backfilling or in embankments. 
Dispose of surplus or unsuitable material so as to cause no obstruction to 
flow of streams, or otherwise impair the efficiency or appearance of the 
structure. Dispose in such a manner as to prevent damage to property or 
the creation of unsightly conditions, and do not place where it will 
interfere with the operation of drains or impair the roadway ditches, etc. 


206.03.02 Inspection. After each excavation is completed, give 
notification, and do not place materials therein until the depth of excava- 
tion and the character of the foundation material has been approved. 


METHOD OF MEASUREMENT 


206.04.01 Measurement. Structure excavation will be measured by 
the cubic meter. The estimated quantities shown on the plans, plus or 
minus authorized quantity changes, will be the quantity used for payment. 
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The Engineer or the Contractor may, however, request recalculation of 
quantities. Submit request for recalculation of quantities in writing. When 
quantities are recalculated, the recalculated quantities will be used for 
payment. 


The volume of water or any other liquid will not be included in the 
measurement for payment. The volume of mud, muck, or similar semi- 
solid matter not resulting from construction operations and which cannot 
be pumped or drained away shall be included. 


BASIS OF PAYMENT 


206.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay item listed below that is shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


No compensation will be made for the removal and disposal of material 
which may come into an excavation from outside the designated limits or 
for the removal and disposal of swell material resulting from the driving of 
piles in an excavation. 


The limits of structure excavation shown in the plans shall be used for 
the method of measurement and payment only. Make the structure excava- 
tion limits outside the vertical planes 450 mm outside the structures 
according to the OSHA safety regulations. There will be no additional 
compensation for protective systems required by the OSHA regulations. 


When an item for structure excavation does not appear in the proposal, 
structure excavation will be considered as incidental to the installation of 
the structure and compensation shall be considered as being included in 
the contract prices for other items of work. 


Payment will be made under: 
Pay Item Pay Unit 
BEL GRIPE mE RCA ALI) loa tyced eee eats tetas cee encanta sate as races hi eas eens Cubic Meter 


Lbs? | 
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SECTION 207 


BACKFILL 


DESCRIPTION 


207.01.01 General. This work consists of placing and compacting 
backfill or granular backfill material in excavations for bridges, retaining 
walls, headwalls, culverts, and other structures. 


This work also consists of furnishing and placing slurry cement backfill 
as shown on the plans, or as an alternative to backfill or granular backfill. 
Applications include use as structural fill, pipe encasement, or pipe and 
trench backfill as approved. For placement adjacent to bridge structures, 
prior approval by the Bridge Engineer is required. 


MATERIALS 


207.02.01 Backfill. Provide backfill material free from stones or 
lumps of material exceeding 75 mm in greatest dimension and free from 
sod, frozen earth, and organic materials. Acceptable material from exca- 
vation may be used for backfilling unless granular backfill is specified and 
the material from excavation does not conform to the requirements there- 
fore. 


207.02.02 Granular Backfill. Granular backfill shall consist of nat- 
ural sand or a mixture of sand with gravel, crushed gravel, or crushed 
stone and conform to the following requirements: 


Sieve Size Percent Passing by Mass 
75 mm 100 
4.75 mm 35-100 
75 ym 0-15 
Test Test Method Requirements 
SIGV CEA ALY SIS tcc ce oma acute t etic: Nev. T206 Above 
Ba Td ULY Cah be PITT Renato baad. BNR ee coh ti ad Nev. T210 35 Max. 
Plasticity Index! ssh it a. Nev. T212 10 Max. 


207.02.03 Slurry Cement Backfill. Slurry cement backfill shall 
consist of a fluid, workable mixture of various combinations of aggregate, 
cement, mineral admixtures, liquid admixtures, and water. Aggregate 
shall consist of either a concrete, grout, or mortar aggregate as specified 
in Section 706. In addition, material from excavation, imported material, 
or a combination thereof, which is free of organic matter and other 
deleterious substances may be used. Imported or excavated material or 
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combination thereof shall meet the requirements of Subsections 207.02.01 
and 207.02.02 with the substitution of the following gradation require- 
ments: 


Sieve Size Percent Passing by Mass 
19 mm 100 
75 ym 0-10 


Cement shall meet the requirements of Section 701. All approved 
cement types and blended cements or combination thereof may be used. 
Mineral admixtures shall meet the requirements of ASTM C618, for Type 
N, F, or C. 


For approval, submit a mix design and arrange a trial batch demonstra- 
tion to ensure accordance with performance specifications listed herein. 
The mix design shall include a list of all ingredients, the source of 
materials, gradations of aggregates, types of admixtures, dosage rates, 
and batch weights. A change in the source of materials, gradation, or 
addition or deletion of admixtures may necessitate a new mix design and 
trial batch. Provide test data from a testing laboratory showing that the 
proposed mix design meets the performance specifications herein. 


In lieu of performing a trial batch, a mix design having prior acceptance 
by the Department, local municipalities, or utility companies may be 
approved if documentation of test results and past field performance is 
provided. 


Submit slurry cement mix designs conforming to one of the following 
classes of flowable fill, A or B, depending on the application. The type of 
application shall be shown on the plans or be as determined by the 
Contractor and approved. Determine proportioning as shown on the 
approved mix design. The trial batch and subsequent placements shall 
produce a mix consistency that will result in a flowable self-leveling 
product at the time of placement. 


Excavatable Non-Excavatable 
Class A B 
28 Day Strength 340-1400 kPa 1400-6900 kPa 
Air Content 5% min. 5% min. 
Subsidence 1% max. 1% max. 


The use of air entrainment, air generators, or foaming agents may be 
needed to meet the performance specifications. The 28 day compressive 
strength testing and sampling will follow the procedure set forth in Test 
Method Numbers Nev. T428 and Nev. T475, except cylinders shall not be 
rodded during sampling. The air content will be determined by Test 
Method No. Nev. T431. Subsidence will be tested according to ASTM 
C940, except a standard 152 mm by 305 mm cylinder may be used for 
measurement purposes. Subsidence is defined as settlement or bleeding 
and shall not exceed 1%. Mixtures that require placement by use of a 
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concrete or grout pump will be allowed a maximum subsidence of 2%. 
Slump tests may be performed on a random basis using Test Method No. 
Nev. T438 for the purpose of controlling consistency at the job site. 


CONSTRUCTION 
207.03.01 General. Compact with mechanical tamping units. 


Compact foundations for culvert pipe and reinforced concrete boxes to 
not less than 90% of the maximum density as determined by Test Method 
No. Nev. T101. The in-place density will be determined by Test Method 
No. Nev. T102 or T103. 


Place backfill material in uniform horizontal layers not exceeding 200 
mm in loose thickness before compaction. Bring up uniformly on all sides 
of the structure or improvement. Moisten each layer of backfill as neces- 
sary and compact thoroughly until90% of the maximum density is 
achieved. Compact each layer of backfill so placed for selected borrow 
embankments for approaches to bridges until 95% of the maximum 
density is achieved as determined by Test Method No. Nev. T101. The in- 
place density will be determined by Test Method No. Nev. T102 or T103. 


Do not compact backfill material by ponding or jetting. 


Deposit material resulting from structure excavation, not used as back- 
fill, in roadway embankments according to Section 203 or otherwise 
dispose of along the roadway in an approved manner. 


Do not place backfill until the structure or facilities have been inspected 
and approved for backfilling. Do not deposit backfill material against the 
back of concrete abutments, concrete retaining walls or the outside walls 
of concrete box culverts until the concrete has reached an age of 14 days or 
the concrete has developed a compressive strength of 17 MPa as deter- 
mined by Test Method No. Nev. T475. 


Where backfill is placed against waterproofed surfaces, take care not to 
damage the waterproofing material. 


207.03.02 Placing and Compacting at Abutments, Piers, 
Wingwalls and Retaining Walls. Where backfill is to be placed on one 
side of an abutment, wingwall, pier, or headwall, exercise care to prevent 
Over compacting to the point of displacing line or batter or both. 


Step-cut or bench existing slopes, which are shaped so as to cause a 
wedge action in the backfill, before backfilling. 


207.03.03 Placing and Compacting at Culverts. Place backfill 
along both sides of the culvert equally in uniform layers not exceeding 200 
mm in loose thickness before compaction. 
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Take care in placing and compacting the material under the haunches of 
pipe. 

Continue backfilling as described to the level of the ground or to an 
elevation 150 mm above the structure in the case of a pipe culvert in 
projection, or even with the top of the structure in the case of a RCB 
culvert in projection. 


Do not allow construction equipment or other traffic to cross any culvert 
until a safe minimum depth of fill above the culvert has been placed and 
compacted. Protect the structure from superimposed loading created by 
construction equipment. Repair any damage done to the structure or 
replace the structure without extra compensation. 


Take care in backfilling arches and half-circle arches. Cover arches in 
layers conforming to the shape of the arch and tamp thoroughly. 


207.03.04 Slurry Cement Backfill Placement. Manufacture slurry 
cement backfill at plants that qualify as approved sources for redi-mix 
concrete suppliers and deliver to the site in transit-mix trucks. After 
delivery and immediately before discharge, agitate the mix at mixing 
speed for a minimum of 70 revolutions for approximately 3 minutes. 
Discharge or pump the mix from the transit-mix truck into the space to be 
backfilled. When backfilling pipe culverts, distribute the mix evenly to 
prevent movement of the pipe. Placement may be required in stages to 
prevent uplifting of the pipe. Take appropriate measures such as installing 
straps or soil anchors to secure pipes from movement during fill place- 
ment. 


Do not place slurry cement backfill on frozen ground. Protect slurry 
cement backfill from rapid surface moisture loss or from freezing for 36 
hours after placement. Do not allow vehicle traffic or placing of pavement 
surfaces thereon until a penetration resistance of 4.1 MPa has been 
achieved using a hand held penetrometer according to ASTM C403. This 
penetration will be considered achieved when a person weighing at least 
68 kg, by use of their body mass as an axial load, cannot penetrate the 
Slurry cement backfill with the square cut end of a No. 10M steel 
reinforcing bar. 


METHOD OF MEASUREMENT 


207.04.01 Measurement. Backfill, granular backfill, and slurry 
cement backfill will be measured by the cubic meter. The estimated 
quantities shown on the plans, plus or minus authorized quantity changes, 
will be the quantity used for payment. 


The Engineer or the Contractor may, however, request recalculation of 
quantities. Submit request for recalculation of quantities in writing. When 
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quantities are recalculated, the recalculated quantities will be used for 
payment. 


BASIS OF PAYMENT 


207.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay items listed below that are shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


The limits of backfill, granular backfill or slurry cement backfill shown 
in the plans shall be used for the method of measurement and payment 
only. There will be no additional compensation for any additional backfill 
materials required for excavations to meet the OSHA regulations. 


When structure excavation is unacceptable as backfill and backfill mate- 
rial is obtained from roadway excavation, borrow or from base materials, 
it will be paid for both as backfill and the respective bid item from which it 
is obtained. When granular backfill is called for it will be paid as granular 
backfill only. 


When an item for backfill does not appear in the proposal, backfill will 
be considered as incidental to the installation of the structure and compen- 
sation shall be considered as being included in the contract prices for other 
items of the work. 


Payment will be made under: 


Pay Item Pay Unit 
| 2a TW hom. at AAS mole lors eccyr ~ sce ae ie Sate ru Ni I Sa oh ola CaaS aL eet AR en ariaas 9 Cubic Meter 
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SECTION 208 


FOUNDATION FILL 


DESCRIPTION 


208.01.01 General. This work consists of furnishing and placing 
foundation fill in areas where unstable foundation materials have been 
excavated below the foundation elevation for culverts, bridges, and all 
other structures. 


MATERIALS 


208.02.01 General. Material shall be as set forth in the Special 
Provisions. 


CONSTRUCTION 


208.03.01 General. Remove unsatisfactory material to the depth 
required. Place foundation fill to the required elevation. 


Compact foundation fill with mechanical tamping units or by other 
compaction methods. 


Compact foundation fill to not less than 90% of the maximum density as 
determined by Test Method No. Nev. T101. The in-place density will be 
determined by Test Method No. Nev. T102 or T103. 


Do not compact by ponding or jetting. 


METHOD OF MEASUREMENT 


208.04.01 Measurement. Foundation fill will be measured by the 
cubic meter. 


BASIS OF PAYMENT 


208.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay item listed below that is shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


Payment will be made under: 
Pay Item Pay Unit 
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SECTION 209 


DRAIN BACKFILL 


DESCRIPTION 


209.01.01 General. This work consists of furnishing, hauling, plac- 
ing, and compacting drain backfill material around structures or perfo- 
rated underdrains. 


MATERIALS 
209.02.01 General. Material shall conform to the following Subsec- 
tion: 
DEN OLE Cs EMER Sa iol a ene fe ALS i Si, EN SaaS Reine ea Subsection 704.03.01 
CONSTRUCTION 


209.03.01 General. Where drain backfill is part of the structural 
section, compact to not less than 90% of the maximum density as deter- 
mined by Test Method No. Nev. T101. The in-place density will be 
determined by Test Method No. Nev. T102 or T103. 


Do not compact by ponding or jetting. 


209.03.02 Underdrains. Excavate and place drain backfill according 
to Section 607. 


METHOD OF MEASUREMENT 


209.04.01 Measurement. Drain backfill will be measured by the 
cubic meter. 


BASIS OF PAYMENT 


209.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay item listed below that is shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


Payment will be made under: 
Pay Item Pay Unit 
tain back ftth 5 cneex.t catt sore amerd...wary. oll obec Cubic Meter 
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SECTION 210 


WATERING 


DESCRIPTION 


210.01.01 General. This work consists of furnishing, hauling, and 
applying water required for compaction or processing of materials, and 
for controlling dust. 


MATERIALS 


210.02.01 General. Material shall conform to the following Section: 
NAMES aa ied SE A 0S LL ae Se A AG gnc OR ale eA nL aR ey ed Section 722 


CONSTRUCTION 


210.03.01 Equipment. Use pressure type distributors for applying 
water required for compacting materials and for controlling dust. Equip 
pressure type distributors with a spray system that uniformly applies 
water. Equip all watering equipment with a positive means of shutoff. An 
approved pump, pipe, hose, and nozzle equipment may be used in 
embankment construction. Where the head is sufficient to provide equal 
pressure, the pump requirement may be eliminated. 


210.03.02 General. Apply water for dust control in the amounts and 
on the areas designated by the Engineer. 


Apply water in the amount necessary to attain the required compaction. 
In certain base courses, introduce water into the aggregate at the plant and 
supplement by additional wetting by pressure type distributors as 
required. 


Excavation areas and borrow pits may be watered before excavating 
material. 


When water is applied directly to the roadbed, process the material by 
suitable equipment until the layer is uniformly wet. Do not disturb layers 
which have been previously placed and compacted. 


210.03.03 Water Supply. 


(a) General. Provide an adequate water supply. Negotiate with owners 
of supply and sign an agreement with each owner before removing the 
water. Furnish a copy of said agreement. Pay all royalties occurring under 
- such agreements and also obtain any necessary right of way. 
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210 WATERING 


(b) Water Wells. If electing to drill a temporary well for highway 
construction purposes, request a waiver be issued in accordance with NRS 
534.050. 


If electing to obtain water from an existing well, request that a waiver be 
issued for the temporary use of the well for highway construction pur- 
poses. 


File all requests for waivers on NDOT Form No. 040-074, and submit 
directly to: NDOT, 1263 South Stewart Street, Carson City, Nevada 
89712, Attn.: Chief Construction Engineer. 


Forward a copy of the waiver request to the Engineer. 


Should circumstances dictate that the well location be moved outside of 
the 16.187 hectare (40 acre) subdivision described on the approved 
waiver, request an amendment using NDOT Form No. 040-074. 


By signing and submitting a request for a waiver, agree to the following: 


1. Use a water well driller licensed in Nevada to perform all drilling 
and plugging. All drilling and plugging shall be in accordance with 
the “‘Regulations For Drilling Water Wells,’ which may be 
obtained from the Office of the State Engineer, Division of Water 
Resources, 123 West Nye Lane, Carson City, Nevada 89710, Phone 
No. (702) 687-4380. 


2. Use the new well for highway construction purposes only, no other 
use will be considered or allowed. 


3. Upon completion of the project have the new well plugged by a 
licensed driller. 


4. Notify the State Engineer (Division of Water Resources) of plug- 
ging within 30 days of project completion. Forward a copy of said 
notification to the Engineer. 


(c) Changes in the Diversion or Use of Surface Water. If electing to 
obtain water by a change in the place of diversion, manner of use or place 
of use of water already appropriated, apply for a permit in accordance 
with NRS 533.345. 


The application for the permit to change the place of diversion, manner 
of use or place of use of water, already appropriated, may be obtained 
from and shall be filed with the Department of Conservation and Natural 
Resources, Office of the State Engineer, Division of Water Resources, 123 
West Nye Lane, Carson City, Nevada, 89710, Phone No. (702) 687-4380. 


Give a copy of the approved application to the Engineer. 
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WATERING 210 
BASIS OF PAYMENT 


210.05.01 Payment. No direct payment will be made for the work 
prescribed in this Section. Compensation shall be considered as included 
in the contract unit prices bid for the particular items requiring watering. 


Laat. 
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SECTION 211 


EROSION CONTROL 


DESCRIPTION 


211.01.01 General. This work consists of preparing slopes, placing 
and compacting top soil, seeding, hydro-seeding, fertilizing, mulching 
and placing erosion control fabric on graded and disturbed areas. 


MATERIALS 


211.02.01 General. Material shall conform to the following Section: 


Roadside Materials..............2hoetern bavowios vel vine bee tipo Section 726 


The rates of application of seed, fertilizer, mulch, and tackifier will be 
specified in the contract documents. 


CONSTRUCTION 


211.03.01 Preparation. Cultivate excavation slopes to the depth 
shown in the contract documents and uniformly spread topsoil, if 
required, to an approved thickness of approximately 50 mm. 


Cultivation of embankment slopes and covering with topsoil will not be 
required unless specified or ordered. If cultivation of embankment slopes 
and covering with topsoil is ordered, the cost of such work will be paid for 
as extra work as provided in Subsection 104.03. 


Do not perform cultivation until all other equipment is through working 
in the area. 


After cultivation and before seeding, remove and dispose of all rocks 
larger than 150 mm in smallest dimension from the surface of slopes to be 
seeded. 


211.03.02 Placement of Topsoil. Transport approved topsoil 
directly from the source to final position. Evenly spread topsoil to the 
depth shown on the plans. After spreading topsoil, rake up, remove, and 
dispose of all large clods, hard lumps, rocks, and litter. 


Do not place topsoil when the ground or topsoil is frozen, excessively 
wet, or not in an acceptable condition. 


Repair all damage occurring to existing roadbeds, shoulders, walks, 
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211 EROSION CONTROL 


curbs, or other existing adjacent structures or areas due to hauling and 
placing the topsoil. 


211.03.03 Compaction. Compact all topsoil unless otherwise speci- 
fied or approved. Compact by sheepsfoot roller, cleated crawler tractor, or 
similar approved equipment, which will produce 1,000 to 2,000 kPa 
ground pressure. Design and construct equipment to produce a uniform 
rough textured surface ready for seeding and mulching, and which will 
bond the topsoil to the underlying material. Cover the entire area by a 
minimum of 4 passes of the roller or approved equipment. Operate 
compaction equipment parallel to the natural flow of water on the slopes 
unless otherwise approved. Convey the roller or approved equipment up 
and down the slopes by approved means. Finish grade of the topsoil to be 
25 mm below the top of all curbs, catch basins and other structures. 


If water is required to condition the topsoil for compaction, furnish a 
suitable amount and apply by approved methods. 


211.03.04 Seeding and Fertilizing. Give a minimum of 24 hours 
notification in advance of any seeding operation for approval of the 
seeding areas. After approval, seeding and fertilizing of the approved 
areas may begin. 


Do not seed during windy weather or when the ground is frozen. 
Uniformly spread seed and fertilizer at the rate and mix specified in the 
contract documents. Sow seed and fertilizer by one of the following 
methods: 


(a) An approved type hydro-seeder which utilizes water as the carrying 
agent and maintains a continuous agitator action that will keep seed 
and fertilizer mixed in uniform distribution until pumped from the 
tank. Maintain pump pressure to maintain a continuous, nonfluc- 
tuating stream of solution. 


(b) An approved blower equipment with an adjustable disseminating 
device capable of maintaining a constant, measured rate of material 
discharge that will ensure an even distribution of seed and fertilizer. 


(c) Helicopters properly equipped for aerial seeding and fertilizing. 
Equip helicopters with the following: 


1. Two hoppers or seed compartments each capable of containing 
a minimum of 50 kg of seed or granular fertilizer. 


2. Power-driven, readily adjustable disseminating mechanisms 
capable of maintaining a constant, measured rate of distribution 
of seed or granular fertilizer. 


3. For liquid fertilizer, equip the helicopter with two barrels or 
containers capable of containing a minimum of 50 L each. 
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Uniformly distribute liquid fertilizer by a spray boom of suffi- 
cient size and length, fitted with nozzles. 


(d) Approved power-drawn drills, with double-disc front delivery 
openers, and depth bands for positive depth control. Set depth 
control at a depth of 19 mm for consistent furrow bottom place- 
ment. An approved deep furrow drill may be used where it is 
determined the seedbed is firm and there is little danger of soil 
blowing. An approved spreader may be used for fertilizer place- 
ment. Calibrate drills and spreaders before use. 


Seed and fertilize areas inaccessible to above methods of application by 
approved hand methods. Uniformly distribute the material at the rates 
specified. 


Provide qualified personnel experienced in all phases of the seeding and 
fertilizing operation, equipment, and methods as herein specified. 


211.03.05 Spreading Mulch. 


(a) Hay or Straw. Uniformly spread hay or straw mulch immediately 
after seeding by means of an approved type mulch spreader. The spreader 
shall produce a uniform distribution of the hay, without cutting or break- 
ing it into short stalks. Mulch areas beyond the range of the mulch 
spreader by approved hand methods. 


Anchor straw, grass hay or shredded bark into the soil by use of a disc, 
sheepsfoot roller or similar approved equipment. Anchor to a depth of 50 
mm, across the slope, and with no more than one pass of the equipment on 
the same surface. 


(b) Wood Cellulose Fiber. Apply wood cellulose fiber with seed and 
fertilizer by approved hydraulic equipment. Use equipment with a built in 
agitation system with an operating capacity sufficient to agitate, suspend 
and homogeneously mix a slurry of the specified portions of fiber, fertil- 
izer, seed, and water. Equip distribution and discharge lines with a set of 
hydraulic discharge spray nozzles which will provide a uniform distribu- 
tion of the slurry. 


211.03.06 Hydro-seeding. When hydro-seeding is specified, apply 
the seed, fertilizer, and a specified portion of the mulch in one application 
by approved hydraulic equipment. Use equipment of the type specified in 
paragraph (b) of Subsection 211.03.05. Immediately after hydro-seeding 
uniformly apply the remainder of the mulch in a single application which 
uses water as the carrying agent. 


211.03.07 Applying Tackifier. When tackifier is specified, spray 


tackifier onto the mulch to anchor it in place. Apply the tackifier the same 
day the mulch is applied. The tackifier shall contain a color additive which 
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will assist the applicator in the uniform application of the product. 
Remove, reseed, and remulch any mulch disturbed or displaced following 
application. 


211.03.08 Placing Erosion Control Fabric. Unroll and place ero- 
sion control fabric parallel to the flow of water. Place immediately 
following final grading, if no seeding is required, or the placing of seed 
and fertilizer. Overlap strips a minimum of 100 mm. Overlap ends at least 
150 mm with the up-grade section on top. Bury the up-slope end of each 
strip of fabric in a 150 mm slot with the soil firmly tamped against it. Any 
other edge exposed to more than normal flow of water or strong prevailing 
winds may be required to be buried in a similar manner. Place check slots 
between the ends of strips by placing a tight fold of the fabric at least 150 
mm vertically into the soil. Tamp and staple the fabric at the check slots 
the same as up-slope ends. Space check slots so that one check slot or one 
end occurs within each 15 m of slope. 


Bury edges of fabric around the edges of catch basins and other 
structures as herein described. Spread fabric evenly and smoothly and in 
contact with the soil at all points. 


Fasten erosion control fabric by approved wire staples, pins, spikes, or 
wooden stakes driven vertically and flush with the soil. Fasten fabric at 
intervals not more than | m apart in 3 rows for each strip of fabric. Place 
one row along each edge and one row alternately spaced in the middle. 
Fasten all ends of the fabric and check slots at 150 mm intervals across 
their width. 


METHOD OF MEASUREMENT 


211.04.01 Measurement. Topsoil will be measured by the cubic 
meter in the haul conveyance at the point of delivery. 


Seeding, hydro-seeding, fertilizing, and mulching will be measured by 
the hectare or square meter. The estimated quantities shown on the plans, 
plus or minus authorized changes, will be the quantity used for payment. 


Seeding and hydro-seeding shall also include the work of fertilizing and 
mulching unless separate items are provided. 


Erosion control fabric will be measured by the square meter of surface 
covered. No allowance will be made for material overlap. 


The Engineer or the Contractor may, however, request recalculation of 
the quantities. Submit request for recalculation of quantities in writing. 
When quantities are recalculated, the recalculated quantities will be used 
for payment. 
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Tackifier will be included in mulching and will not be measured sepa- 
rately for payment. 


BASIS OF PAYMENT 


211.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay items listed below that are shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
SY TET enc SUE) ig Ra DUR RR eben si) Oe ae a Noa ai RMB oh Iss Peston. oes elon.) Cubic Meter 
DCCCING Ait) A... SMR EES A) A SO ee Hectare, Square Meter 
‘PRIOR REIS ree FY URI te MATRA ay et Bee NOt al aD Sc dE TMM A Se 2 Hectare, Square Meter 
Taw LWA 1 Dias ce a ne ea ee le ea it ae ae A AE ae Re Hectare, Square Meter 
EVE SG OP I aly en be cattle mtn ae An ee Rae nem eet RE Hectare, Square Meter 
Esesion-controli Papric eee Bh A A Aa Square Meter 
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SECTION 212 


LANDSCAPING 


DESCRIPTION 


212.01.01 General. This work consists of furnishing and planting 
trees, shrubs, and ground covers. 


MATERIALS 


212.02.01 General. Material shall conform to the following Section: 
moauside aMaterialsisssct Di ae Cts wye tif iyt tert oe Ue eit eh eae Section 726 


212.02.02 Nomenclature. Nomenclature for plant names and vari- 
eties shall be according to the latest edition of ‘‘Standardized Plant 
Names’’ as prepared by the American Joint Committee on Horticultural 
‘Nomenclature. 


Plant material will be classified by group as follows: 


SEMA ial Wei 00 hale i pee nance el ed Denotes canned plant material* 

Plants; Group ‘Banaue ee a Denotes balled and burlapped plant material 
Plants GsTOUDC | one eee, oe eet Denotes ground cover 

Plants, Group Du... esseoesoeeo-----------Denotes grass (turf) 

IAD Sat LOUD) ph a: ce ee eek ee ra Denotes grass (meadow) 


*The size of canned plant material will be indicated in the description of the particular bid item. 
For example, Item No. 212 0304, ‘‘Plants (Group A-4)’’ denotes a #4 Container Class Size, Item 
No. 212 0308, ‘‘Plants (Group A-8)’’ a #8 Container Class Size, and so on. 


212.02.03 Quality of Plant Materials. Provide plant material meet- 
ing the standards as set forth herein. During inspections plant material will 
be judged and rejections will be based upon these standards. 


All plants shall comply with Federal and State laws requiring inspection 
for plant diseases and infestations. Inspection certificates required by law 
shall accompany each shipment of plants. Submit inspection certificates 
upon plant delivery. 


In determining the quality of plant material, the following elements shall 
be evaluated: 


(a) Root condition. 
(b) Plant size (above ground). 
(c) Insect and disease free condition. 


(d) General appearance (color, shape, prior pruning). 
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A deficiency in any one of these elements will be sufficient reason to 
reject selectively or by lot. 


212.02.04 Handling and Shipping. Pack plants for shipment 
according to standard practice for the type of plant being shipped. Do not 
allow the root system of plants to dry out at any time. Protect plants at all 
times against heat, freezing temperatures, sun, wind, climatic, and sea- 
sonal conditions during transit. Furnish plant material in containers unless 
otherwise specified. Handle all plants specified balled and burlapped (B & 
- B) by the ball of earth and not the plant. Broken or “‘made”’ balls will not 
be accepted. Supply container grown plants well developed with sufficient 
root development to hold the earth intact after removal from the container 
without being root bound. 


All plant material except bareroot plants are to be hardened material. 
Accomplish this by storing plants in a local licensed commercial nursery 
or by providing equivalent storage and care with written approval, for not 
less than 4 weeks before planting. 


Before moving plants from nursery or storage area to job site, thor- 
oughly spray them with a solution of an anti-desiccant/anti-transpirant 
conforming to the following requirements: 


The material shall be in liquid form capable of application by spraying 
and/or dipping. 


Upon drying the mixture shall produce a gas-permeable, but water 
retarding, colorless film having an MVT (Moisture-vapor-transmission) 
value of not more than 2.5. This means that not more than 160 mg of 
water pass through the film in 24 hours at 38 °C and relative humidity of 
90 to 95%. The procedure for testing shall be as described in ASTM 
E96 or Technical Association of the Pulp and Paper Industry publication 
T464m-45. 


Furnish two certificates from the manufacturer covering anti-desiccant/ 
antitranspirant material, certifying that the product complies with the 
specifications. Deliver the certificates at the time of, or before delivery 
of the order. 


212.02.05 Inspection of Plant Material. Inform the Engineer, as 
soon as practical, of the source of plant material for the project. Inspection 
of plant materials at the source may be required before shipping of plants 
from the nursery. This inspection shall coordinate the judgment areas 
regarding size and quality of plant material between the Department, the 
Contractor, and the Nursery. However, there will be no acceptance of any 
plant material during this inspection. 


All plant material will be inspected on arrival at the storage area. This 
inspection will determine the acceptance or rejection of the plant material 
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based on quality as specified in Subsection 212.02.03. This inspection is 
for quality of plant material only and does not constitute final acceptance. 
Immediately remove plants which are rejected from the holding area and 
replace. 


All plant material will be continually inspected from the time of arrival 
at the holding area, during planting and through the plant establishment 
period. Plants may be individually rejected during this time based on 
mechanical damage, quality or physical change of the plant which is not 
normal to the plant or to the season of the year. Immediately remove and 
replace plants from the holding area which were rejected. 


212.02.06 Substitution of Plants. Do not substitute plant material 
unless evidence is submitted in writing from at least 3 suppliers that a 
specified plant cannot be obtained and has been unobtainable since the 
award of the contract. Make substitutions only with written approval. 
Furnish the nearest variety, size, and grade as approved. 


212.02.07 Temporary Storage. Immediately plant the plant mate- 
rial delivered and accepted. “‘Heel-in’’ plants that cannot be planted 
within one day after arrival according to accepted horticultural practice, 
and care for as follows: 


(a) Protect balled and burlapped plants with moist earth, sawdust, or 
other acceptable material. 


(b) Place canned plants under shelter. 


Protect plants stored under temporary conditions at all times from 
extreme weather conditions, and keep moist. 


212.02.08 Lumber. Lumber for header boards and plant boxes shall 
conform to Section 718. 


CONSTRUCTION 


212.03.01 Site Preparation. Complete work on roadway construc- 
tion, drainage facilities, grading, cleaning, etc., before beginning any 
preparation of the planting areas. 


212.03.02 Layout of Planting. Designate by means of stakes or 
other approved markings, the ground location of each randomly placed 
plant. Mark areas of massed or uniform solid plantings at their outer 
extremes only. Approval of plant stakeout will be required before the 
commencement of the preparation of planting areas. 


In mixed planting areas, plant trees first, then follow with the larger 
shrubs, low shrubs, and the ground covers last. 
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212.03.03 Preparation of Planting Areas. During the preparation 
of planting areas, remove all clods, rocks, or other debris over 25 mm in 
largest dimension from both cultivated areas and backfill material, and 
dispose of as directed. Blend excess excavated material into the existing 
slopes on this project. Load, haul, and dispose of any unsuitable material. 
The cost of handling unsuitable material will be paid by the appropriate 
rent equipment items or as extra work as provided in Subsection 104.03. 
In addition thereto, the following requirements will apply: 


(a) Planter Boxes. Backfill material shall consist of 1 part humus to 3 
parts topsoil by volume. Thoroughly and uniformly mix this mate- 
rial before placing in the planter boxes. After placing in the planter 
box, water the material until it is completely saturated. Add suff- 
cient backfill mixture and adequately wet so that after settlement has 
taken place, the material is approximately 50 mm below the top of 
the box. | 


(b) Planting Beds. Initiate the soil preparation after all grading has 
been completed and the irrigation system has been installed, tested, 
adjusted, and accepted. Loosen and thoroughly pulverize the 
ground surface within the area to a depth of 150 mm. Incorporate 
humus, commercial fertilizer, and other additives at the rate speci- 
fied in the contract documents, and thoroughly and uniformly till 
into the soil to a depth of 150 mm. Bring the area to a plane in 
conformance to the elevations shown on the plans. Consolidate the 
area to be planted with approved cultipackers or rollers. 


(c) Seed Beds. Prepare the soil as specified for planting beds. 


(d) Planting Holes. Before excavating holes, designate the proposed 
location of the irrigation lines by means of stakes or other approved 
markings. In the event of conflict between individual planting holes 
and irrigation lines, excavate the planting holes in question before 
installing the irrigation lines. 


Hand or mechanically excavate plant holes. Dig holes at the loca- 
tion of each individual plant, with the stake or marking being 
considered the center of the hole. Construct holes with vertical 
sides and horizontal bottoms and to the dimensions specified in the 
project plans. Scarify the sides of planting holes, if necessary to 
insure soil is loosened and not sealed. 


After excavation and before backfilling, fill the plant pits twice with 
water. Should the pits fail to drain, give notification of this condi- 
tion and suggest a remedy. Do not proceed with planting operations 
until directed. 


Incorporate humus, commercial fertilizer, and other additives at the 
rates specified in the contract documents and thoroughly and uni- 
formly mix with the material removed from the holes prior to 
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backfilling. Before backfilling of holes, provide a sample of the 
backfill mix and mixing procedures for review. This sample will be 
used as reference material for the backfill mix as the project 
proceeds. Uniformly mix the soil amendments into the backfill for a 
homogeneous composition without balls, clumps or layers of indi- 
vidual materials. Prepare the backfill near the plant pit or mix 
backfill offsite. Either option must be approved before the beginning 
of planting operations. 


Place fertilizer starter tablets in the backfill mixture of each planting 
hole at a minimum of 100 mm and a maximum of 200 mm below 
ground level. The number and size of tablets in each planting hole 
shall be as specified in the contract documents. 


After backfilling the holes, saturate the material with water to the 
full depth of the hole and until ponding appears in the basin. Place 
sufficient backfill material so that after planting and settlement has 
taken place, the basin will conform to the section as shown on the 
plans. 


(e) Planting Trenches. Excavate trenches to the dimensions specified 
in the contract documents and center on the planting line as staked 
or otherwise marked. 


Incorporate humus, commercial fertilizer, and other additives at the 
rates specified in the contract documents and thoroughly and uni- 
formly mix with the material removed from the trenches before 
backfilling. After backfilling the trenches, saturate the material with 
water to the full depth of the trench. Cross checks may be formed as 
necessary to permit ponding of water during the saturation period 
but must be removed before planting. Place sufficient backfill mate- 
rial so that after planting and settlement has taken place, the basin 
will conform to the section as shown in the plans. 


212.03.04 Planting. Do not plant any area until receiving a written 
statement that the area concerned has been satisfactorily prepared. 


Do not distribute more plants within the project area on any one day 
than can be planted and watered on that day. 


Any planting done in soil that is too wet, too dry, or not properly 
conditioned as provided herein will not be accepted. Any further planting 
work will be suspended until the soil is satisfactory. 


(a) Plants (Group A). Remove nursery stakes supporting plants in 
containers and properly prune the plants as specified herein. 


Cut containers, at least twice, from top to bottom with a “‘cancutter’’ or 
other approved device. A spade or shovel is not an acceptable device. 
Remove the plants from the containers in such a manner that the ball of 


[ 163 ] 


212 LANDSCAPING 


earth surrounding the roots is not broken. Plant and water immediately 
after removal from the containers. Do not cut containers before delivery 
of the plants to the planting areas. 


(b) Plants (Group B). On balled and burlapped material cut strings or 
cords, and lay the burlap back from the top half of the ball. Perform this 
after the plant is placed in its final position and before completion of the 
backfill. 


(c) Plants (Group C). As soon as each plant is removed from its 
container, plant it in the prepared planting bed, in a hole previously 
prepared with a broad, blunt end trowel. Carefully lift the plant with the 
trowel, insert in the hole, and gently firm the earth around it to eliminate 
air pockets. 


Tap plants loose from plastic or clay pots in such a manner that the ball 
of earth surrounding the roots is not broken, and then immediately plant. 
Plants in peat pots may be planted in the pots, provided the peat fiber is 
thoroughly wet. Carefully remove plants in cellulose fiber pots by tapping 
or peeling before planting. Plants brought to the jobsite in flats, pony 
packs, or bare root will not be accepted. 


Keep roots of plants not in containers moist and covered at all times and 
do not expose to the air except while actually being placed in the ground. 


Set plants in a plumb position in the backfill mixture material to such a 
depth that, after the soil has settled, the top of the plant ball will be level 
with the finished grade. 


Plant plants in such a manner that the roots will not be restricted or 
distorted. Do not compact soil around the roots or ball of the plant during 
or after planting operations. Raise back or replace any plants which have 
settled deeper than specified in the above paragraph to the required level. 


Water plants immediately after planting. 


(d) Plants (Group D). Keep the seed bed in a moist friable condition 
when seeding has begun. Seed as soon as soil conditions allow after the 
initial watering of the amended soil. Do not seed in soil that is too wet or 
too dry, or in a condition not generally accepted as satisfactory for lawn 
seeding. Any further seeding work will be suspended until the soil is 
satisfactory. 


Sow seed from standard mechanical grass seeding equipment with an 
adjustable gate, as appropriate to the area, and at the rate shown on the 
plans. After sowing, cover the seed by light raking or dragging and 
compact seeded areas by rolling. Exercise care to avoid leaving any 
footprints or other depressions in the compacted seed bed. 


Evenly apply humus mulch immediately after the seed bed has been 
compacted, with manure spreaders, mulch blowers or other approved 


[ 164 ] 


LANDSCAPING 212 


equipment. Spread humus at the rate of 1 m’/120 m’. As soon as mulch is 
in place, the surface of the seed bed is to be dampened with a fine spray 
from a nozzle until the mulch is thoroughly moist. 


(e) Plants (Group E). Keep seed bed in a moist, friable condition 
when seeding has begun. Seed as soon as soil conditions allow after the 
initial watering of the amended soil. Do not seed in soil that is too wet, too 
dry, or in a condition not generally accepted as satisfactory for lawn 
seeding. Any further seeding work will be suspended until the soil is 
satisfactory. 


Sow seed from standard mechanical grass seeding equipment with an 
adjustable gate, as appropriate to the area, and at the rate shown on the 
plans. After sowing, cover the area by rolling. Avoid leaving any foot- 
prints or other depressions in the compacted seed bed. 


212.03.05 Staking and Guying. Perform staking and guying con- 
currently with the planting operation. Fabricate stakes from cedar, red- 
wood or lodgepole pine or as approved. 


(a) Staking. Stake the plants specified in the contract documents. 


The size, number of stakes, and the depth to be driven shall be as 
specified in the contract documents. 


Place the stakes against but not through the plant ball in the case of 
Plants (Groups A and B). 


(b) Tree Ties. Provide firm connections for attaching the ties to stakes 
and trees, as shown in the plans. When directed use minimum 3.5 mm 
diameter galvanized wire encased in at least 12.5 mm diameter black 
rubber hose as tree ties, and twist connections. 


(c) Guying. Guy the plants specified in the contract documents. 

212.03.06 Pruning. Perform pruning as directed before plant mate- 
rials are brought to the jobsite and planting areas. 

Do not prune evergreen coniferous plants except as directed. 

Perform removal of dead leaves from ground cover plants before these 


plants are brought to the planting areas. 


212.03.07 Watering. If water is available from a new or existing 
State-owned irrigation system within the limits of the project, it may be 
obtained from such system free of charge. Where water is not available 
from such State-owned facility, furnish and apply water and pay all costs 
involved. 


Keep valves at meters closed at all times, except while the irrigation 
system is actually in use. 
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Prevent water from wetting vehicles, pedestrians, and pavement. Repair 
any erosion, slippage, or settlement of the soil caused by watering. 


(a) Plants (Groups A and B). Water all plants immediately after plant- 
ing. Apply water in a moderate stream until the backfill soil around and 
below the roots or ball, or earth around each plant is thoroughly saturated. 
Where watering is done with a hose, use an approved metal or plastic 
pressure reducing device. Do not allow the full force of the water from the 
open end of a hose to fall within the basin around any plant. 


After the first watering, apply water to all plants as often and in 
sufficient amount as conditions may require to keep the soil wet around the 
root systems of the plants during the life of the contract. After the installed 
irrigation system has been accepted, it may be used to water the planted 
area. 


Furnish any additional watering measures required to initially saturate 
the backfill. Water the plants immediately after planting and maintain the 
plants in a satisfactory growing condition. 


(b) Plants (Group C). As soon as all the perennials in a given area 
have been planted, apply water to that area in a fine mist from an 
atomizing nozzle until the entire planting bed is saturated. Do not perform 
this initial watering with the installed irrigation system. 


After the first watering, apply water to the areas as often and in 
sufficient amount as conditions may require to keep the soil wet around the 
root systems of the plants during the life of the contract. 


(c) Plants (Groups D and E). Keep the seed beds in a moist but not 
soggy condition until after germination. After germination, apply water to 
the areas as often and in sufficient amount as conditions may require 
during the life of the contract. 


The installed turf irrigation system may be used to water those areas as 
long as care is taken to prevent erosion or other damage to the area. 
Should the irrigation system prove to be unsatisfactory, use other 
approved means of watering, until germination is complete and all grass 
has attained a height of 25 mm. After a uniform stand of grass which has 
attained a height of 25 mm has been achieved over the entire turf area, the 
installed turf irrigation system may be used to keep the area moist. 


212.03.08 Replacements. 


(a) Plants (Groups A, B, and C). During the planting and plant 
establishment period of the project, remove and replace in kind all plants 
that show signs of failure to grow normally or which are so injured or 
damaged as to render them unsuitable for the purpose intended, as 
directed. The work will be inspected on the first or second working day of 
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each week during the planting and plant establishment periods, and all 
plants to be replaced will be marked or otherwise indicated. Complete 
replacement of such plants within 2 weeks. 


(b) Plants (Groups D and E). Inspection of the turf will be at the time 
of the second cutting and inspection of the meadow area will be when the 
grass has reached a height of approximately 50 mm. Use same types and 
amounts of seed for reseeding as specified for the initial planting and plant 
according to the contract documents. 


212.03.09 Fertilizers and Additives. When fertilizers or additives 
are called for, apply them at the rates and as specified in the contract 
documents. 


212.03.10 Protection of Existing Facilities. Repair or replace any 
existing buildings, equipment, piping, pipe covering, sprinkling systems, 
sewers, sidewalks, land scaping, utilities, roadways, and any other 
improvement for facilities damaged due to construction operations. 


_ 212.03.11 Plant Establishment Work. This work consists of water- 
ing and caring for all of the plants and planting areas, the replacement of 
plants, the weeding and general maintenance as specified herein. 


The plant establishment period will begin at such time as all planting has 
been accomplished and all other work has been completed and the project 
is in a neat and clean condition. 


The Engineer may establish separate dates for the start of the plant 
establishment periods based on acceptance of portions of the landscape 
installation. 


The plant establishment period shall run from the beginning date estab- 
lished by the Engineer for a period of one year. 


Submit a schedule of plant establishment activities, manpower and 
equipment for approval before starting establishment activities. Provide 
monthly a summary of plant establishment activities completed, including 
man hours expended. 


Notification will be given in writing of the start of the plant establish- 
ment period and statements will be furnished regarding days credited to 
the plant establishment period after said notification. 


The time required for plant establishment work shall be considered as 
included in the total time limit specified for the contract. Any day upon 
which no work is required will be credited as one of the plant establish- 
ment days regardless of whether or not plant establishment work is 
performed. 
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Failure on any day to adequately perform required plant establishment 
work will not be credited as one of the plant establishment days. No 
extension of contract time will be granted beyond the final completion date 
by reason of failing to perform plant establishment work on days when 
such work is necessary. 


Keep all plants watered as provided in Subsection 212.03.07. Make 
minor irrigation adjustments as directed. 


Replace unsuitable or damaged plants. Use plants pre-approved for 
replacements. 


Maintain the entire area within the control of access free of weeds and 
debris. The only additional vegetation to remain shall be existing native 
vegetation. 


Remove the staking for plants at the end of the plant establishment 
period. 


Control weeds, maintain soil saucers, rake rivulets and gullies, adjust or 
replace bracing and ties as necessary. 


Spray or dust with appropriate insecticides, miticides, and fungicides as 
necessary to maintain plants in healthy and vigorous growing condition. 
Have pest, disease, and weed control chemicals applied according to their 
manufacturer’s instructions by licensed applicators. 


Remove and dispose of surplus earth, papers, trash, and debris which 
accumulate in the planted areas according to Subsection 107.14. Care for 
the planted areas as to present a neat and clean condition at all times. 


Prune or head back trees and shrubs when directed. 


Liquidated damages will be assessed for each day the plant establish- 
ment work is inadequately performed. See Subsection 108.09 of the 
Special Provisions. 


METHOD OF MEASUREMENT 


212.04.01 Measurement. Preparing soil will be measured by the 
Square meter. 


Mowing strips will be measured by the linear meter along the top of the 
strip. 


Planter boxes will be measured by the each. 
Header boards will be measured by the linear meter. 


Plants in Groups A through C and F through H will be measured by the 
number of plants in each group. 


Plants in Groups D and E will be measured by the square meter. 
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Plant Establishment Work will be measured by the lump sum. 


BASIS OF PAYMENT 


212.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay items listed below that are shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
COAT SOOLLINL GY TIE) ee sen hese a ehh poses geet Sse een srcee ec Square Meter 
NIRS S99 [SE ey eae I se eee hE A Ce i ee A eee td eee Linear Meter 
MERARILC EEESOX COT LY DC SLAC) ee sre te a I ch kee thse oR Each 
DAG ASG Nef re RR Die Pte Soil foc a), 0k aah Sol Pralier nS Saliete ni Ae PORPNS. SORE Ae, Eee NSF Linear Meter 
PAantshGrnOUps PNG) cnt ee EE Se A I eo Each 
1S PERT) CG ait eh 9 BS wl) Bee) eee ie A ERY shee ee eens an Sime oe MS Meena Ae Square Meter 
PRG) COWS 965728 a MRE Oe Re ee Ll BRE een ek Oe lRE one RU BOR IM nL Each 
COE ET ERS ES WRU TITS) CUR (0) ¢ glee eines ten ae RO SR ES 8 a A Lump Sum 
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SECTION 213 


IRRIGATION SYSTEMS 


DESCRIPTION 


213.01.01 General. This work consists of furnishing and installing 
irrigation systems. The irrigation system as shown on the plans is dia- 
grammatic only, install the various components of the system so as to 
provide complete and adequate coverage of the areas to be irrigated. 


MATERIALS 


213.02.01 General. Material shall conform to the following Section: 
Koausider NViaterials tic aw wae pe, SEL ERGON Es VED te Oe AD OLY Section 726 


Portland Cement Concrete shall be Class A or Class AA unless other- 
wise provided, and shall conform to Section 501. 


Submit 3 sets of brochures or shop drawings for each accessory or 
fixture, and each item of hardware or equipment to be installed, before 
ordering. Include pertinent dimensional, finish, installation and mainte- 
nance data necessary for the proper placement or use of each item. If 
approved, one stamped set of brochures for the item will be returned. 
Installation will not be allowed if pertinent brochures have not been 
approved. The approval of a brochure will not constitute final approval of 
the item. 


213.02.02 Bedding and Backfilling. Backfill polyvinyl chloride 
(PVC) pipe to be used as conduit for future irrigation systems with 
granular backfill as shown on the plans. Bed and backfill PVC pipe supply 
lines as shown on the plans. Material for sand bedding of PVC pipe supply 
lines shall conform to the sieve size requirements for fine aggregate 
specified in Subsection 706.03.03. 


Granular backfill shall conform to the requirements of Subsection 
207.02.02. 


213.02.03 Control Tubing. Control tubing shall be 25 mm flexible 
PVC conforming to ASTM D2287. The material shall have a durometer 
hardness of 85 to 94, and a specific gravity of 1.40 to 1.44. 


213.02.04 Automatic Controllers. When called for on the plans, 


furnish and install automatic controllers on a concrete base. Controllers 
shall be an electrically timed device for automatically opening and closing 
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control valves for predetermined periods of time and mounted so that all 
normal adjustments will be conveniently located for use by the operator. 
Enclose controllers in a weatherproof metal housing with hasp and lock or 
locking device. Master key all locks or locking devices and provide 3 sets 
of keys. Operating features shall include the following: 


(a) Equip the controller to adjustably operate each valve in the circuit 
for setting to remain open for any desired period of time from 5 to 
30 minutes. 


(b) Equip the controller to operate on 110—117 V and with a circuit 
breaker or fuseable connection to protect the controller from over- 
loads. 


(c) Provide the controller with a master on-off switch to turn all stations 
off without disturbing the clock settings or automatic timing 
sequences. 


(d) Provide controls to allow any position to be operated manually both 
on or off whenever desired. 


(e) Provide controls for resetting the start of the irrigation cycle at any 
time and advancing from one position to another. 


(f) Irrigation control conductors shall be copper, UL approved, type 
UF direct burial cable of the gage indicated in the contract docu- 
ments. Make any splices in direct burial cable with a UL approved 
kit for that purpose. 


213.02.05 Sprinkler Heads. Supply sprinkler heads of the type, 
pattern and coverage shown on the plans.. 


Soaker valves shall be pressure compensating, self-flushing and have 
3.8 L/hr flow rate at about 140 kPa. The flow rate shall be independent of 
temperature as to sun or shade, night or day. Soaker valves shall be the 
barb connector type. 


213.02.06 “Valve Protection Sleeves. Use precast reinforced Port- 
land cement concrete sleeve valve protectors with a cast-iron lid of the 
dimensions shown on the plans. Extend valve protectors as necessary to 
reach the depth indicated. Make extensions of the same materials as the 
valve protectors. Valve protectors and extensions may be the product of 
commercial producers upon prior approval. 


In lieu of the concrete valve protectors, fiber glass or plastic valve 
protectors may be installed, providing they meet the requirements of 
ASTM D256, D638, D648, and D790. 


213.02.07 Gate Valves. Valves 36 mm and smaller shall be of the 
same size as the pipes on which they are placed unless otherwise indicated 
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on the plans. Service rating for non-shock cold water shall be 1380 kPa. 
These valves shall be all bronze, with rising stem and union bonnet. 
Provide valves with a gland to compress packing, and with backseating to 
permit repacking the valve under full pressure when it is wide open. 
Valves shall have either handwheels or malleable iron or cross type 
handles of brass. Thread and install valves 63 mm and smaller with one 
union on either side of the valve. 


Gate valves 75 mm and larger, shall be iron body, bronze mounted, 
double disc, parallel seat type with “‘O”’ ring seal and shall comply with 
AWWA Standards. These valves shall have a working pressure of 1380 
kPa and a test pressure of 2760 kPa. Furnish a shut-off rod, 1.8 m in 
length that will fit a 50 mm wrench nut. 


213.02.08 Control Valves. Manual control valves shall be straight 
or angle pattern globe valves of all brass or bronze construction with 
replaceable compression disks. Provide manual control valves of the same 
size as the pipes on which they are placed unless otherwise indicated on 
the plans, and provide with a union connection. Provide manual control 
valves capable of withstanding a cold water working pressure of 1030 kPa. 


Electric control valves shall be of the diaphragm type, normally closed, 
24 V, 60 cycle. The valve solenoids shall operate with 18 to 30 V of 
power. Completely encapsulate the solenoid for positive waterproofing. 
Provide the valve body and bonnet of cast brass or bronze, flange or 
threaded type. Provide threaded type with a union connection. The time 
interval between opening and closing the valve shall not be less than 5 
seconds. Spring load the solenoid plunger so the valve may operate when 
installed in any position. Construct the solenoid plunger of stainless steel 
with a neoprene seat. Provide valve bonnet with a bleed screw for manual 
operation and a manual flow control adjustment. Electric control valves 
shall be capable of withstanding a non-shock cold water working pressure 
of 1030 kPa. 


The soaker irrigation control unit shall consist of a 25 mm, brass 
sprinkler control valve, a 25 mm pressure reducing valve with an adjusta- 
ble reduced pressure range of zero to 350 kPa flow pressure and an 
integral strainer unit, a pressure gage with a range of zero to 690 kPa and 
the necessary fittings to conform to the diagrams shown on the plans. 


213.02.09 Quick Coupler Valves. The quick coupler valve shall be 
of brass or bronze construction with 19 mm female iron pipe bottom 
connection. The valve shall be of 2 piece construction with removable 
upper body. Design the valve body with a single slot to receive a single 
slot coupler. 


The 19 mm male and 12.5 mm female iron pipe socket coupler for the 
quick-coupler valve shall be single slot of bronze construction. 
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213.02.10 Valve Boxes. Use reinforced precast Portland cement 
concrete valve boxes of the general dimensions shown on the plans with a 
steel lid. Provide valve boxes with extensions as necessary to reach the 
depth indicated. Commercially produced valve boxes may be used upon 
prior written approval. Make extensions of the same material as the 
concrete valve box. 


In lieu of concrete valve boxes, fiber glass or plastic valve boxes may be 
installed providing they meet the requirements of ASTM D256, D638, 
D648, and D790. 


Use gravel in valve box installations conforming to Subsection 
704.03.01 for Type 2. 


213.02.11 Backflow Preventers. Use reduced pressure principle 
type backflow preventers. 


Backflow preventer assemblies shall withstand a maximum operating 
pressure of 1200 kPa. 


Backflow preventer assemblies shall include the backflow preventer and 
appropriate valves on each end. 


Valves 63 mm and larger shall be flanged type, iron body, brass 
trimmed, resilient wedge with non-rising stem. Valves smaller than 63 
mm shall be full port resilient seated ball valves. 


Provide backflow preventer assemblies smaller than 63 mm with a union 
on each end of assembly. 


Provide the backflow preventer assemblies of the size shown on the 
plans. ; 


For purpose of payment, backflow preventer assemblies shall include 
the backflow preventer, valves, unions and fittings required for proper 
installation. 


The backflow preventer assembly shall also meet the requirements of 
the American Society of Sanitary Engineers (ASSE), the AWWA, and the 
Foundation for Cross Connection Control and Hydraulic Research of 
University of Southern California (USC). 


213.02.12 Drain Valves. Construct automatic ball check drain 
valves of precision machined brass. Equip with spring loaded ball checks 
which close under a pressure of 21 kPa. 


In lieu of the brass ball check drain, a plastic drain valve with a closing 
pressure of 69-76 kPa and an opening pressure of 62-69 kPa may be 
installed. The valve shall have a maximum working pressure of 6.9 MPa 
and a minimum bursting pressure of 17.2 MPa. 
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Install valves with a gravel sump as shown on the plans. Use gravel 
conforming to the requirements for Size No. 67 in Subsection 706.03.01. 


213.02.13 Hose Bibs. The hose bib shall be a no-freeze burial type 
hydrant with a self-closing handle and with 19 mm male iron pipe socket 
threads at the supply line end. 


213.02.14 Vacuum Breakers. When called for in the contract docu- 
ments or as required by local ordinances, furnish and install vacuum 
breakers meeting these specifications, local ordinances, and plumbing 
requirements. 


All vacuum breaker installations are subject to inspection by authorized 
county or municipal authorities. 


Atmospheric vacuum breakers shall have all bronze bodies and be of the 
same dimension as the pipe on which they are attached. Design to permit 
free flow of water under pressure. When vacuum conditions exist, it shall 
automatically close the check valve, stopping all flow of water, and 
admitting air into the main line. Upon restoration of water pressure the air 
intake shall be shut off and the check valve reopened without spillage. 
Unless otherwise specified, install the vacuum breaker on the discharge 
side of the control valve 150 mm above the highest sprinkler head on the 
line. Vacuum breakers will not be required on sprinkler lines when all 
sprinkler heads on the line are elevated to a minimum of 150 mm above 
the finished grade, such as sprinkler lines irrigating shrub beds. Provide 
atmospheric vacuum breakers with a service rating of 1030 kPa for 
nonshock cold water and design for operation up to 60 °C. 


Install pressure type vacuum breakers on the discharge side of the meter 
or service connection as shown on the plans. Vacuum breakers shall be of 
heavy duty construction with all bronze bodies, check valves, and test 
cocks. Design pressure type vacuum breakers to operate under continuous 
pressure permitting the free flow of water at all times. Spring load air 
intake to insure positive opening upon release of pressure or vacuum 
created in the supply lines. Furnish vacuum breakers with approved check 
valves, inlet and discharge shut-off valves and field testing cocks. Assem- 
ble for various pipe sizes according to local requirements or as specified in 
the contract documents. Pressure type vacuum breakers shall have a 
service rating of 2070 kPa for non-shock cold water. 


213.02.15 Air Relief Valve. Design the air relief valve to release air 
entrapped in a pipeline until liquid reaches the float which will rise to the 
seat and close the valve. The float shall be stainless steel resting within a 
Stainless steel or bronze cup. The valve body and flange shall be gray iron 
casting. The valve shall be 25 mm size with screwed inlet, and shall be 
capable of withstanding pressures up to 2070 kPa. Fit the valve with a 
galvanized steel return elbow as indicated on the plans. 
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213.02.16 Backflow Preventer Cover. Construct the backflow pre- 
venter cover of marine grade aluminum alloy 5052-H32 conforming to 
ASTM B209 with a wall thickness of 3 mm. Manufacture the mounting 
base entirely of stainless steel. Construct the main housing of solid sheet 
with a minimum R-§8 rigid sheet insulation on the top and sides. Install a 
flexible rubber insert formed in a loop to provide dead air space along the 
bottom. The backflow preventer cover shall be vandal and weather resist- 
ant. The length of the cover shall be expandable to allow for site adjust- 
ment and shall be a center split design having mounting lips on each side. 
Submerge the mounting base into the concrete a minimum of 50 mm, and 
position the cover 63 mm above the concrete for drainage purposes. The 
locking mechanism shall be of the full release type which allows for 
complete removal of the cover from its mounting base without use of 
tools. Conceal the handle controlling the locking mechanism within the 
surface of the enclosure and provide either a single or dual padlock 
system. Take care to insure that the cover can be properly opened in all 
directions. 


CONSTRUCTION 


213.03.01 General. Do not alter or change the location of pipes, 
valves, sprinklers, or other equipment as shown on the plans unless so 
authorized. Make all necessary arrangements for connecting to mains with 
the agency supplying the water, with such installations and equipment 
conforming to the requirements set forth by the supplying agency. 


Stake out the location of each run of pipe and all valve locations before 
ditching. 


213.03.02 Excavation. Make trenches of sufficient width to permit 
placing of pipe. Do not snake pipe connected with rubber ring-type 
fittings. Keep the top 150 mm of top soil, when such exists, separate from 
subsoil and replace as the top layer when backfill is made. Excavate 
trenches in rock or like material 50 mm below the required depth and 
backfilled to required depth with sand or other suitable material free from 
rock or stones. 


213.03.03 Excavation Adjacent to Trees. Exercise care when exca- 
vating trenches near existing trees. Where roots are 50 mm and greater in 
diameter, except in the direct path of the pipe, hand excavate and tunnel 
the pipe trench. Wrap large exposed roots with heavy burlap for protection 
and to prevent excessive drying. In trenches dug by machines adjacent to 
trees having roots 50 mm and less in diameter, hand trim sides making a 
clean cut of the roots. Treat all roots 38 mm or greater in diameter that are 
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cut and trimmed with an approved tree wound dressing. Backfill trenches 
having exposed tree roots within 24 hours ‘unless adequately protected by 
moist burlap or canvas. 


213.03.04 Piping. Install all live main lines a minimum of 900 mm 
below finished grade, measured from the top of the pipe. Install secondary 
supply (soaker) lines a minimum of 300 mm and flexible soaker lines a 
minimum of 100 mm below finished grade, measured from the top of the 
pipe. Install other lines a minimum of 450 mm below finished grade. 
Provide all water line installed less than 900 mm below finished grade, 
except soaker lines, a means for drainage to prevent freezing. Slope pipes 
to drain without sags. Unless otherwise specified, place drain valves only 
at the low point of all lateral or section lines. Place all live mains located 
under existing pavement in conduits jacked under pavement unless other- 
wise noted on the plans or approved. Install conduits no larger than 
necessary to conveniently accommodate the pipe and fittings. Where 
necessary, live mains and control tubing may be placed in separate 
conduits laid adjacent and parallel. Perform all jacking operations in an 
approved manner and run conduit at a depth below the pavement as 
ordered. Where possible, place mains and laterals or section piping in the 
same trench. 


213.03.05 Jointing. Install all galvanized steel pipe with sound, 
clean-cut, well-fitted standard pipe threads. Ream all pipe to the full 
diameter and remove burrs before assembly. Smoothly and evenly apply 
joint compound Rectorseal No. 5, or an approved equal, to the male 
thread only on threaded joints. Make all screwed joints tight with tongs 
and wrenches without the use of handle extensions. Clean and remake any 
joints that leak with new material. Do not caulk or use thread cement to 
make joints tight. 


213.03.06 Installation. Install conduit not less than 450 mm below 
the curb grade in sidewalk areas and not less than 1070 mm below the 
finished grade in all other areas. Install conduit under existing pavement 
by approved jacking or drilling methods. Do not disturb pavement without 
approval, and only in the event obstructions are encountered. When 
permitted, small test holes may be cut in the pavement to locate obstruc- 
tions. Keep jacking or drilling pits at least 600 mm from pavement edge 
wherever possible. Do not excessively use water that will soften subgrade 
or undermine the pavement. 


Excavation and backfill shall conform to the construction provisions in 
Sections 206 and 207. Grade and prepare the bottom of the trench to 
provide a firm and uniform bearing throughout the entire length of the 
conduit. During backfilling operations, rigidly support the conduit so that 
no movement of or damage to the conduit or joints will result. 
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Where connection is made to existing supply lines, compression type 
fittings may be used. 


Install a backflow preventer at each meter if called for on the plans. 


Where supply lines or conduits are to be installed through existing 
paved areas, remove the subbase, base, and paving and replace with 
material of equal quality. 


Cut all pipe straight and true. After cutting, ream out the ends to the full 
inside diameter of the pipe. 


Place plastic pipe supply lines in a trench of 150 mm minimum width 
and lay on a 50 mm layer of sand bedding as shown on the plans. Snake 
plastic pipe from side to side in the trench at approximately 7.5 m 
intervals. Partially backfill PVC pipe between joints with smaller amounts 
of backfill material to prevent movement during the pressure test. 


Also install and lay flexible plastic pipe for soaker systems according to 
the manufacturer’s recommendations. When pipe is cut, remove any 
burrs. Wipe the inside surface of the fittings with an approved primer 
before the cement is applied. Use cement of a type suitable for bonding 
PVC plastic to PVC plastic. Apply the cement solution freely with a light 
wiping action to spread the cement uniformly over the pipe surface. Do 
not rub the pipe surface with the brush or dauber any more than is 
necessary to spread the cement. If the cement thickens, discard and 
replace it. 


Fit the stub ends of each soaker line with any approved threaded PVC 
cap which will facilitate future draining or flushing. 


Prevent foreign material from entering the irrigation system during 
installation. Immediately before assembling, clean all pipes, valves, and 
fittings. Plug or cap all unattached ends of pipe, fittings, and valves 
pending attachment of additional pipe or fittings. Thoroughly flush all 
lines before attachment of terminal fittings. 


Install sprinkler connections on swing joints as detailed on the plans. 


Also install and lay all plastic irrigation pipe according to the manufac- 
turer’s instructions. Before joints of PVC plastic pipe are made up, expose 
the plastic pipe fittings to the same temperature for a reasonable length of 
time. Cut pipe with a fine-tooth hacksaw and remove any burrs. Clean and 
soften the outside surface of the pipe and the inside surface of the fittings 
with an approved primer, using a dauber, brush top applicator, or paint 
brush about half the pipe diameter. Apply a light second coat of primer to 
the fitting socket. Do not allow primer to run down the inside of the pipe. 


Apply the cement solution to the pipe and fitting socket with an applica- 
tor having a width of approximately half the diameter of the pipe, using 
the proper cement for the size of pipe. Apply a full, even layer of cement 
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on the pipe equal to the depth of socket. Flow the cement on with the 
applicator, do not brush it out to a thin paint type layer. Apply a medium 
layer of cement to the fitting socket, avoid puddling cement in the socket. 
On bell end pipe do not coat beyond the socket depth or allow cement to 
run down in the pipe beyond the bell. Apply a second full even layer of 
cement on the pipe. Assemble the pipe and fitting without delay, making 
certain cement is wet. Use sufficient force to ensure that the pipe bottoms 
in the fitting socket. Twist the pipe 1/8 to 1/4 turn as it is inserted. Hold 
the fitting and the pipe together until cement takes its initial set. After 
assembly, the joint shall have a ring or bead of cement completely around 
the junction of the pipe and fitting. If voids in this ring are present, it 
indicates sufficient cement was not applied and the joint will be considered 
defective. Using a rag, remove all the excess cement from the pipe and 
fitting, including the ring or bead. Avoid disturbing or moving the joint. 
Handle newly assembled joints carefully until initial set has taken place. 
The setting time allowed before handling or moving is related to tempera- 
ture, type of cement, and size of pipe, and shall be according to manufac- 
turer’s recommendations. Do not use old or thickened cement. Coat the 
male pipe thread of all threaded connections on PVC plastic pipe with a 
joint compound or tape suitable for use on plastic pipe. 


Use an approved cement solution for joining flexible PVC to flexible or 
rigid PVC. 


213.03.07 Control Tubing Installation. Place control tubing with 
the main supply line. Bundle tubing together by four wraps of friction tape 
at 1.8 m intervals. Locate the bundle of control tubing to one side of the 
pipe, and a minimum of 50 mm from any galvanized pipe. 


213.03.08 Flushing and Testing. Flush all supply lines completely 
of foreign particles before placing section control valves, quick-coupler 
valves and hose bibs. After flushing and when valves are in place, test all 
supply lines at the maximum available pressure with valves closed. 
Maintain pressure for a period of not less than 4 consecutive hours. Clean, 
remake, and retest all joints showing leaks. 


After inspection and before backfilling, run water through the entire line 
until the pipe has been cooled to the lowest temperature. Then immedi- 
ately backfill the trench in a manner that no damage or disturbance is 
caused to the pipe. 


After installation of section lines, completely flush the piping of foreign 
particles before attaching sprinkler heads and drain valves. After flushing, 
test section lines with risers capped and drain valves closed. Make the test 
at maximum operating pressure for a period of one hour. Clean, remake, 
and retest all joints showing leaks. Test control tubing in the manner 
specified hereinbefore for the main supply lines. Flush tubing for 5 
minutes before connection with the control valves. 
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Test automatic controllers by actual operation for 2 weeks under normal 
operating conditions. Should adjustments be required, do so according to 
manufacturer’s directions and test until operation is satisfactory. 


213.03.09 Adjusting System. Before final inspection adjust and bal- 
ance all sprinklers to provide adequate and uniform coverage. Balance 
spray patterns by adjusting individual sprinkler heads with the adjustment 
screws or replacing nozzles to produce a uniform pattern. Unless other- 
wise specified, prevent sprinkler spray patterns on pavement, walks, or 
structures. 


213.03.10 Backfill. Do not start backfilling until all piping has been 
inspected, tested, and approved. Complete backfilling as soon as possible. 
In trenches containing control tubing, place 75 mm sand or sandy loam 
cushion, free from rocks or stones larger than 10 mm in diameter over 
control tubing. Place backfill from the bottom of the trench to approxi- 
mately 150 mm above the pipe by continuous tamping in such a manner 
that will not damage pipe or control tubing and proceed evenly on both 
sides of the pipe. Thoroughly tamp the remainder of the backfill. Do not 
use heavy equipment within 450 mm of any pipe. Use backfill material 
free of rocks, roots, or other objectionable material. Construct the top 150 
mm of the backfill of top soil material or the first 150 mm of material 
removed in the excavation. 


METHOD OF MEASUREMENT 


213.04.01 Measurement. The materials to be measured for payment 
will be listed in the contract items by size, class, type, thickness, or 
whatever information is necessary for identification. 


Pipe and tubing will be measured by the linear meter. Pipe bends, wyes, 
tees, and other branches will be measured as pipe along centerlines to the 
point of intersection. 


Sprinklers, couplers, heads, valves, vacuum breakers, ‘hose bibs, valve 
boxes, backflow preventer covers, valve assemblies and riser assemblies, 
will be measured by the each. 


BASIS OF PAYMENT 


213.05.01 Payment. The accepted quantities, measured as specified 
above, will be paid for at the contract price per unit of measurement for 
the pay items listed below that are shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 
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Payment will be made under: 


Pay Item Pay Unit 
AS EAC RON 218 else We pale Ean a Ra eas alts eae AOD OD BI SiR acted A ha a a Linear Meter 
(size (type) (name! Of attachment): 4s ee ee Ae NE Ae Ne eee acc cneneacenene Each 
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SECTION 302 


AGGREGATE BASE COURSES 


DESCRIPTION 


302.01.01 General. This work consists of constructing aggregate 
base courses on a prepared surface. 


MATERIALS 

302.02.01 General. Material shall conform to the following Subsec- 
tions: 

BOc eC lass MCAD STC RAG IASC ee Emenee a erent rc ere tree Subsection 704.03.03 

Myer iiss. BeAS ere date bASC.. me tener ee tes oreo Meee vad Subsection 704.03.05 

hy porsGAlass. BAS ZTe sae Base Nic ABAe Ciscst btn cnscb ten debaaduconselada che dutaans Subsection 704.03 .07 

ypecteClassiArAgeregatée Basesaiarx...cscoackon...uaa, Subsection 704.03.02 

sy peateCdass Al Acoresate Bae. hte) de codate cites papain. .-lyeih ocuacaiteincs Subsection 704.03.04 
Beyoc sc lacs A. A cores ate a5 ak ace pn ebes ti cantare heii cet Subsection 704.03.06 


CONSTRUCTION 


302.03.01 Subgrade Preparation. Correct and compact any ruts, 
holes, defects, or soft yielding places which occur in the subgrade or 
subbase to required density and stability before placing an aggregate base 
course thereon. Make the above mentioned repairs at own expense, except 
as provided for in Subsection 203.03.02. 


302.03.02 Spreading Class A Aggregates. Spread the aggregate in 
One operation ready for compaction without further shaping except for 
trimming to correct minor deficiencies as hereinafter specified. Use a self- 
propelled spreader with a screed that strikes off and distributes the 
material to the required width and to the surface tolerances hereinafter set 
forth. The screed shall be adjustable to the required cross section and 
capable of spreading 3.6 m in width. Screed action includes any cutting, 
oscillating, or other practical motion that produces a finished surface 
texture of uniform appearance. Equipment not propelled by the unloading 
vehicle will be considered self propelled. In narrow trench widenings, 
aggregate base course may be placed with self-propelled trench widening 
spreaders. If the spreader leaves ridges, indentations, or other objection- 
able marks that cannot be prevented by adjustments or eliminated by 
rolling, discontinue its use. 


Equip the spreader with a control system which will automatically 
control the trimming of the base material to the specified transverse slope 
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and established longitudinal grade. The control system shall be automati- 
cally actuated from an independent line and grade control reference 
through a system of electronically controlled mechanical sensors which 
will maintain the trimmer screed at the proper transverse slope and at the 
proper elevation to obtain the required surface. In case of failure of the 
control system, operate the trimmer by mechanical control only until the 
material on the roadbed at the time of breakdown is placed. 


Motor graders will not be considered to be self-propelled mechanical 
spreaders unless they are equipped with end wings on the blade, have the 
blade locked in a position normal to the direction of travel, and are 
equipped with cross slope and automatic grade controls that are capable of 
picking up grade from a wire control, and from an external sensing wheel. 


When motor graders are used, control the initial pass for final grade 
elevation by the wire line. Control subsequent passes by an electronic 
sensing device capable of maintaining grade. 


Reference points will be established on one side of the roadway at 
reasonable intervals. 


Furnish, place, maintain, remove, and dispose of all materials required 
to provide continuous line and grade control to the placing machine. 


Aggregate bases, placed on road approaches and connections, street 
intersection areas, median strip areas, shoulder areas, and at locations 
which are inaccessible to the spreading equipment, may be spread in one 
or more layers by any means to obtain the specified results. 


Other than previously provided in this Subsection, the use of motor 
graders will not be permitted during depositing, spreading and compacting 
operations, except as follows: 


(a) Motor graders may be used to correct unavoidable segregation at 
edges and to trim the surface of the aggregate base after compaction 
in order to finish the base within the tolerances specified. 


(b) When the area of the base is small or irregular, and it is impractical 
to use self-propelled spreading equipment, the base material may be 
spread by motor grader or other approved methods. 


302.03.03 Spreading Class B Aggregates. Deposit the aggregate 
uniformly on the approved subgrade by means of the hauling vehicle with 
or without spreading devices. Thoroughly blade-mix the deposited base 
course material to full depth of the layer by alternately blading the entire 
layer to the center and back to the edges of the road. Spread and finish to 
the required cross section by means of a self-propelled pneumatic-tired 
motor grader. 


The aggregate may be spread with a self-propelled spreader subject to 
the requirements of Subsections 302.03.02 and 302.03.04. 
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302.03.04 Watering and Mixing Class A Aggregates. Mix the base 
course material and water in a mixer. Add water during the mixing 
operation by means of spray bars in the amount necessary to provide the 
optimum moisture content for compacting. Attention is directed to Sub- 
section 210.03.01. Transport after mixing to a uniform homogeneous 
appearance. Place the base material on the roadbed as provided for in 
Subsection 302.03.02. If the material has dried appreciably before final 
compacting, add additional water by means of a pressurized water truck to 
assist in compaction and to prevent raveling. 


302.03.05 Watering Class B Aggregates. Apply water before and 
during all blading and processing operations to moisten the material 
sufficiently to prevent segregation of the fine and coarse particles. Apply 
water during the compaction and maintenance stages in sufficient amounts 
to assist in compaction and prevent raveling. See Section 210. 


302.03.06 Compaction. Compact immediately following the spread- 
ing operation. Do not place the mixture in a layer exceeding 150 mm in 
compacted thickness. If vibratory compaction equipment is used, the 
compacted thickness of any one layer may be increased to 200 mm. 
Aggregate bases, placed on road approaches and connections, street 
intersection areas, median strip areas, shoulder areas, and at locations 
which are inaccessible to the spreading equipment, may be spread in one 
or more layers by any means. Compact each layer to not less than 95% of 
the maximum density as determined by Test Method No. Nev. T101. The 
in-place density will be determined by Test Method No. Nev. T102 or 
T103. 


Recompaction to the specified density may be required before placement 
of any subsequent course and no additional compensation will be allowed 
for such recompaction. 


302.03.07 Tolerance for Aggregate Base Courses. When a 3.6 m 
straightedge is laid in any direction, the finished surface shall not deviate 
at any point more than 12 mm from the bottom thereof. 


METHOD OF MEASUREMENT 


302.04.01 Measurement. Aggregate base will be measured by the 
cubic meter or metric ton. 


The mass of material will be determined by deducting from the mass of 
material delivered to the work, the mass of water in excess of optimum 
plus one percentage point. Optimum moisture will be determined by Test 
Method No. Nev. T101. Moisture content will be determined by Test 
Method No. Nev. T112. The mass of water thus deducted will not be 
measured for payment. 
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BASIS OF PAYMENT 


302.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay items listed below that are shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
A MNGy eee Class AV Ageregate Base. = net eee Cubic Meter or Metric Ton 
PSs gh caine Class BeAggprecate: Bases eps es Cubic Meter or Metric Ton 
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SECTION 304 


PORTLAND CEMENT TREATED BASE 


DESCRIPTION 


304.01.01 General. This work consists of constructing one or more 
courses of a mixture of aggregate and Portland cement on a prepared 
surface. 


MATERIALS 


304.02.01 General. Material shall conform to the following Sections 
and Subsections: 


Portland°Ce merits. sees.) Th aie oe ee ee dd Section 701 
RV dICE MLS Seth A ee ee See TTY Ses Se aA Nos: Section 722 
Aggregate for Portland Cement Treated Base......................-..--- Subsection 704.03.08 
qeiquid Asphalt 22. settle. cae tre hs ei wn thd corey. eee Subsection 703.03.03 
(ETA PSURS EG B70) 08) a I gD ee ene era See Subsection 703.03.04 


Portland cement may be either Type I, Type IP ‘“‘blended,”’ Type II, or 
Type V. The limitation on the amount of alkali in cements is hereby 
waived. 


CONSTRUCTION 


304.03.01 Proportioning. Apply Portland cement to the mineral 
aggregate at a rate of 2% to 4.5% by mass of the dry mineral aggregate. 
Any allowable variations hereinafter set forth are to be inclusive of the 
above stated percentages. The exact rate of application of cement will be 
determined. The cement content will be determined by testing the fresh, 
moist cement aggregate mixture, by Test Method No. Nev. T239. 


The method of mixing to be used, either plantmix or roadmix, shall be 
designated in the contract documents. 
304.03.02 Mixing—Roadmix Method. 


(a) Depositing Untreated Aggregate. Deposit untreated aggregate on 
the prepared area by means of spreader boxes equipped with a readily 
adjustable strike-off device. Do not mix aggregate with roadbed material 
that is not to be treated. 


(b) Mixing. Mix the components either on the roadbed or at a location 
off the roadbed by the roadmix method or the plantmix method. 
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For the plantmix method, all the requirements in Subsection 304.03.03, 
will apply, with the following exceptions: 


1. The separation of aggregates into two sizes and storing in separate 
stockpiles will not be required. 


2. The 0.4 of a percentage point variation in the cement content will be 
increased to 0.6 of a percentage point. 


For the roadmix method, use an approved roadmixing machine of the 
pugmill or auger type, or other type. Design the machine to pick up the 
material to be mixed from the windrow or blanket so that during at least 
50% of the mixing cycle all the material is picked up and mixed while 
separated from the mixing table. 


Furnish cement in sacks or in bulk. Distribute sacks on the aggregate at 
the required intervals. Empty sacks by hand methods and distribute 
cement in a layer of uniform thickness. If the cement is furnished in bulk, 
spread by mechanical equipment. Calibrate each load in the spreading 
equipment so the average rate of spread can be determined by the Engi- 
neer. Do not vary the rate of cement spread per linear meter of windrow or 
blanket more than 10% from the designated rate. Flatten or slightly trench 
the tops of windrowed aggregate to receive the cement. Spread the cement 
upon the aggregate at an acceptable distance ahead of the roadmixing 
operations. 


Use roadmixing machine with provisions for introducing water at the 
time of mixing, through a metering device or by other approved methods. 
Apply the water by controls that will supply the approved quantity of 
water to produce a completed mixture with a uniform moisture content. 
Leakage of water from equipment will not be permitted. 


Where the material is to be spread and compacted in two or more layers, 
mix material for each layer separately. 


Mix the components with suitable equipment until a uniform mixture is 
obtained. If equipment is used that requires more than one pass of the 
mixer, make at least one pass before any water is added to the material. 


At the time mixing is completed the moisture content of the mixture 
shall not be in excess of 1% over optimum as determined by Test Method 
No. Nev. T236. 


The cement content of samples from the product of the roadmixing 
machine, or from mixtures spread on the roadbed, shall not vary above or 
below the required cement content by more than 0.6 of a percentage point 
based on the mass of the aggregate as determined by Test Method No. 
Nev. T239. 
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304.03.03 Mixing—Plantmix Method. 


(a) General. Mix the components at a central mixing plant by either 
batch mixing, using revolving blade or rotary drum mixers, or continuous 
mixing. Proportion the aggregate and cement either by mass or volume. 
Separate aggregates into two sizes and stockpile each size separately. One 
stockpile shall contain aggregate of which not more than 20% is finer than 
the 4.75 mm sieve. The other stockpile shall contain aggregate of which at 
least 80% is finer than the 4.75 mm sieve. If aggregates are separated into 
more than two sizes, combine approved sizes that will meet the grading 
and other test requirements. 


Proportion water by mass or volume. Provide means by which to readily 
verify the amount of water per batch or the rate of flow for continuous 
mixing. The time of addition and the points at which water is introduced 
into the mixer, shall be as directed. 


At the time mixing is completed the moisture content of the mixture 
shall not exceed optimum as determined by Test Method No. Nev. T236. 


Uniformly distribute cement throughout the aggregates during the mix- 
ing operation. 


Completely mix all the material. Correct dead areas in the mixer, in 
which the material does not move or is not sufficiently agitated, by either a 
reduction in the volume of material or by other adjustment. 


Proportion materials within the following tolerances: 


Beer Oa Le asses Ol Cae ORCC es iy fg a SS Ea al a, Stach ats +5.0% 
Cement conicit of the complete dry mixture. 2-5. ee es +0.4% 
Moitsttre,content-o1 the complercd: Mmixturess thee eT RAN i Oe). +1.0% 


Furnish weighing equipment as specified in Subsection 109.01. 


(b) Batch Mixing. Equip mixer with a timing device which will indi- 
cate by a definite audible or visual signal the expiration of the mixing 
period. Use a timing device accurate to within 2 seconds. Equip the plant 
with a suitable automatic device for counting the number of batches. 


Mix until a homogeneous mixture of uniformly distributed and properly 
coated aggregates of unchanging appearance is produced. 


Weigh cement for each batch on scales separate and distinct from the 
aggregate batching scales. 


If volumetric proportioning is used, provide means for accurately cali- 
brating the amount of material in each measuring bin. 


(c) Continuous Mixing. Draw the correct proportion of each aggre- 
gate size into the mixer by an approved type of feeder, which will 
continuously supply the correct amount of aggregate in proportion to the 
cement. Equip the plant with approved metering devices that will intro- 
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duce the cement and water into the mixer in specified proportions. 
Interlock and synchronize the metering devices and feeder as to maintain a 
constant rate of cement, water, and aggregates in specified proportions. 
When storage bins are used, equip bins with overflow chutes for each 
compartment. Provide a positive signal system that will automatically 
close down the plant when the level of material in any bin approaches the 
strike-off capacity of the feed gate. Do not operate the plant unless the 
signal system is working. Use mechanically or electrically driven aggre- 
gate feeders. Directly connect aggregate feeders that are mechanically 
driven with the drive on the cement feeder. Equip the plant with satisfac- 
tory facilities for calibrating gate openings and metering devices by 
weighing check samples. Actuate aggregate feeders that are electrically 
driven from the same circuit that serves the motor driving the cement 
feeder. 


Mix until a homogeneous mixture of uniformly distributed and properly 
coated aggregates of unchanging appearance is produced. 


Equip the cement feeder with a positive weighing device. 


304.03.04 Spreading. 


(a) General. Prepare and compact the surface to be covered with 
cement treated base to grade and cross section. Dispose any material cut 
away in trimming for such grade and cross section in a satisfactory 
manner. 


Suitably protect materials mixed at a location off the roadbed against 
moisture loss while being transported. Spread materials without segrega- 
tion. Immediately before spreading, moisten the area to be covered and 
keep moist, but not excessively wet. 


Where the required thickness is 150 mm or less, spread and compact the 
mixture in one layer. Where the required thickness is more than 150 mm, 
spread and compact the mixture in two or more layers of approximately 
equal thickness. Do not exceed a maximum compacted thickness of 150 
mm in any one layer. Perform work on each layer in a similar manner. 
Keep the surface of the compacted material moist or prevent from drying 
by some approved methods until covered with the next layer. 


Cement treated base to be placed in inaccessible areas may be spread in 
one course by approved methods. After spreading, compact the material to 
the required lines, grades, and cross section by means of pneumatic 
tampers or with other compacting equipment. 


(b) Plantmix Method. Uniformly deposit the mixture on the roadbed 
to provide the required compacted thickness without resorting to spotting, 
picking up, or otherwise shifting the mixture. 
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When placing material on the mainline, use a wire line grade control. 
On areas other than the mainline, wire line grade control is optional. 


Spread the mixture in one operation with a self-propelled mechanical 
spreader ready for compaction without further shaping. Prevent segrega- 
tion of materials. Equipment not propelled by the unloading vehicle will 
be considered self propelled. Provide the spreader with a screed that 
strikes off and distributes the material to the required width and to the 
surface tolerances specified. The screed shall be adjustable to the required 
cross section. Produce a finished surface texture of uniform appearance. If 
the spreader leaves ridges, indentations, or other objectionable marks in 
the surface that cannot be eliminated by rolling, or prevented by adjust- 
ments in operation, discontinue its use. 


Equip the spreader with a control system which will automatically 
control the placing and trimming of the material to the specified transverse 
slope and established longitudinal grade. Use control system that is 
automatically actuated from an independent line and grade control refer- 
ence on one or both sides of the roadbed. In case of failure of the control 
system, cease spreading operations until the system is repaired. 


_ Except as otherwise provided in this Subsection, do not use motor 
graders during spreading and compacting operations. Motor graders may 
be used to trim the edges and surface of the cement treated base after 
compaction in order to finish the base within the tolerances specified. 


On areas other than the mainline, with wire line grade control, motor 
graders may be used as self-propelled mechanical spreaders. 


When motor graders are used as spreaders, equip them with end wings 
on the blade, and lock the blade in a position normal to the direction of 
travel. Provide motor graders with cross slope and automatic grade 
controls that are capable of picking up grade from a wire control and from 
an external sensing wheel. 


Control the initial pass for final grade elevation by the wire line. Control 
subsequent passes by an electronic sensing device capable of maintaining 
grade. In case of failure of the control system, the motor grader may be 
Operated manually but only until the material on the roadbed at the time of 
breakdown has been placed. 


Reference points will be established at reasonable intervals on both 
sides of the mainline. Where wire control is used on other lines, reference 
points will be established on one side. 


Furnish, place, maintain, remove, and dispose of all materials required 
to provide continuous line and grade control. 


In areas of transitions, sharp curves, short runs, or miscellaneous areas 
where the above methods for control of line and grade are impractical, use 
an approved placement method. 
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Spread the mixed materials for the full planned width, unless traffic 
conditions require part width construction. Spread either by one spreader 
or by several spreaders operating in a staggered position across the 
subgrade. For the use of one spreader operating alternately on contiguous 
lanes, not more than one hour shall elapse between the time of placing 
material in adjacent lanes. Locate any longitudinal construction joints on 
lane lines. 


304.03.05 Compaction. Accomplish rolling with a two-axle tandem 
steel roller weighing not less than 9 t, or single or dual drum vibratory 
roller, and pneumatic tired rollers conforming to Subsection 401.03.04. 
Use roller sequence as directed. 


Perform rolling in such a manner to eliminate bumps and irregularities 
and finish surface to the required grade and cross section within the 
surface tolerances specified. 


Apply water without driving equipment over the uncompacted material. 


Commence rolling from the outer edge of the material. Lap subsequent 
rolling at least 25% over previously compacted material. 


Use steel-wheeled rollers for the finish rolling of each layer. Commence 
finish rolling from the outer edge and progress to compact the entire 
surface. 


Compact areas inaccessible to rollers to the required compaction by 
other means. 


The density of compacted cement treated bases shall not be less than 
92% of the maximum density as determined by Test Method No. Nev. 
T101. The in-place density will be determined by Test Method No. Nev. 
T102 or T103. 


304.03.06 Finished Surface. The finished surface of cement treated 
base shall be uniform and shall not deviate at any point more than 9 mm 
from the bottom of a 3.6 m straightedge laid in any direction. 


Do not vary the finished surface more than 15 mm above or below the 
grade established. When Portland cement concrete pavement is to be 
placed on cement treated base, do not extend the finished surface above 
the grade established. 


Trim off all high spots to within the specified tolerance. Immediately 
after trimming, remove and dispose of excess material in an approved 
manner. Leave no loose material on the base. Roll the trimmed areas 
again. 


Do not use cleated equipment on new cement treated base unless street 
pads are used on cleats. 
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304.03.07 Time Requirements. Do not leave any mixture of aggre- 
gate, cement, and water that has not been compacted undisturbed for more 
than 30 minutes. Not more than 2 hours shall elapse between the time 
water is added to the aggregate and cement and the time of completion of 
initial rolling. Not more than 3 hours shall elapse between the time water 
is added to the aggregate and cement and the time of completion of final 
compaction after trimming. 


304.03.08 Construction Joints. When cement treated base opera- 
tions are delayed or stopped for more than 2 hours, make a transverse 
vertical construction joint in compacted material. Do not place additional 
mixture until the construction joint has been approved. 


Construct longitudinal joints in cement treated base by cutting vertically 
along the edge of the existing surface to a depth of approximately 75 mm. 
Do not construct joint for at least one hour after final compaction. The 
material cut away may be disposed of in the adjacent lane to be con- 
structed. Moisten the face of the cut joints in advance of placing the 
adjacent base. 


- 304.03.09 Protection and Curing. Keep the surface moist at all 
times until the curing seal is applied. Use water equipment of a type which 
will apply moisture in a fog or mist type application, free of pressure at 
the surface being treated. 


Apply curing seal to the completed top layer of cement treated base. 
Apply the curing seal as soon as possible, but not later than 24 hours after 
the completion of final rolling. The curing seal shall be Liquid Asphalt, 
Type MC-250, applied at an approved rate. Apply the curing seal accord- 
ing to Section 407. At the time of application of the curing seal, the 
surface shall be tightly knit, free from all loose material and shall contain 
sufficient moisture to prevent excessive penetration of the asphalt. If 
necessary, apply water to fill the surface voids immediately before the 
asphalt is applied. 


Do not permit equipment or traffic on the cement treated base during the 
first 3 days (4 days if Type IP cement used) after applying the curing seal. 
Apply sand blotter as directed to prevent excessive surface abrasion from 
traffic. 


When equipment or traffic is permitted on the cement treated base for 
the sole convenience of the Contractor, protection of the curing seal will 
not be paid for. 


Remove all loose sand from the cement treated base before any surfac- 
ing material is placed thereon. 


304.03.10 Weather Limitations. Do not mix or place cement 
treated base while the atmospheric temperature is below 2 °C, or when 
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conditions indicate that the temperature will fall below 2 °C for a sus- 
tained period of 4 hours within the next 24 hours. Do not place cement 
treated base on frozen ground. Protect base material from freezing and 
frost for a period of 5 days after placing. 


METHOD OF MEASUREMENT 


304.04.01 Roadmix Method Designated for Use. Roadmix cement 
treated base aggregate will be measured by the metric ton. When mixed at 
a central mixing plant, the quantity of aggregate will be determined by 
weighing the completed mixture of aggregate, cement and water, and 
deducting from this mass the mass of the cement and water. Meter water 
and calibrate meters for mass. 


Mixing, hauling, spreading, and compacting cement treated base will be 
measured by the square meter. 


304.04.02 Plantmix Method Designated for Use. Plantmix cement 
treated base aggregate will be measured by the metric ton, less the mass of 
cement. The quantity of aggregate will be determined by weighing the 
completed mixture of aggregate, cement and water (in the hauling vehicle 
before delivery), and deducting from this mass the mass of cement. 


304.04.03 General. Liquid asphalt used for curing seal and sand 
blotter will be measured under Section 407. 


Portland cement will be measured by the metric ton by the following 
methods: 


(a) Certified package masses. 
(b) Certified scale masses. 


(c) Certified mass certificates indicating the truck and trailer number, 
tare mass, gross mass, net mass, and date. The following require- 
ments shall also apply: 


1. Loaded transporting vehicles shall be occasionally weighed by 
project personnel before discharge of any material. The fre- 
quency in which the loaded vehicles are weighed will be deter- 
mined. 


2. Every empty transporting vehicle shall be weighed by project 
personnel before the vehicle leaves the project. 


3. The quantity of Portland cement used will be determined should 
a discrepancy arise between project masses of the loaded or 
unloaded vehicles, or both, and the certified mass certificates. 
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BASIS OF PAYMENT 


304.05.01 Roadmix Method Designated for Use. The accepted 
quantities, measured as provided above will be paid for at the contract 
price per unit of measurement for the bid items listed below that are shown 
in the proposal. Payment will be full compensation for the work pre- 
scribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
Rodgmin, Cements rcated saserA gercpatenury) 2 ee ee Metric Ton 
Portland: Gement for ‘Cement Treateds Base sss ree es cosh oo es Metric Ton 
ithe riko L Greve gt nly | Wi netel Caleb) ef h reo. 5 et Dein betes NRE SiR on teen an temo wate mh Square Meter 


304.05.02 Plantmix Method Designated for Use. The accepted 
quantities, measured as provided above will be paid for at the contract 
price per unit of measurement for the bid items listed below that are shown 
in the proposal. Payment will be full compensation for the work pre- 
scribed in this Section. 


Payment will be made under: 


~ Pay Item Pay Unit 
Plantmix Cement Treated Base Aggregate (Wet)..........2-....-------:--:-seceseeeseeeeeeeeeeees Metric Ton 
motennc cement, tor Cement slreated Baseisc cleo see Metric Ton 
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SECTION 305 


ROADBED MODIFICATION 


DESCRIPTION 


305.01.01 General. This work consists of pulverizing, mixing and 
compacting a mixture of existing base and surfacing material with cement. 


MATERIALS 


305.02.01 General. Material shall conform to the following Sections 
and Subsections: 


AST PEAT Oe CUTIE MA ite sEstoiee eee ee lee eep ee es ge a ee at Section 701 
AED Tapeh MEPS ego SR ees ed Se ae ee See) UF labeanemcy See ae aMae RENN, RAS Section 722 
A PEOEET ON ey ELT) Ai ee ane eed Mea at, As SSRI SS eM Subsection 703.03.03 
TTS) Ct Mg hj ALPE ek etemetonaninape cops ceetth atte RMR hadnt tec ti’ Subsection 703.03.04 
DANGeslottera ss ems LTE DD eA ee Dae ee Subsection 705.03.05 


- Portland cement may be either Type I, Type IP ‘“‘blended,’’ Type II, or 
Type V. The limitation on the amount of alkali in cements is hereby 
waived. 


305.02.02 Gradation Requirements. Loosen and pulverize the 
existing bituminous pavement to conform to the following sieve sizes: 


Sieve Size Percent Passing by Mass 
75 mm 100 
50 mm 95-100 
CONSTRUCTION 


305.03.01 Weather Limitations. Do not process for roadbed modi- 
fication while the atmospheric temperature is below 2 °C, or when 
conditions indicate that the temperature will fall below 2 °C for a sus- 
tained period of 4 hours within 24 hours after final compaction. 


Do not proceed with the pulverization operation when the temperatures 
will not permit the processing operation to follow. 

305.03.02 Preparation of Roadbed. Pulverize the existing bitumi- 
nous pavement full depth. 


Roll as directed with pneumatic tired roller and pregrade the pulverized 
material to within 25 mm of grade. 


Maintain the pulverized surface in an acceptable condition, until the 
processing for roadbed modification begins. 
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Spread cement on the pulverized pavement and mix material with a 
sufficient amount of the existing gravel base to obtain the required depth 
shown on the plans. 


Restrict the pulverization operation to half roadway width at a time. 
Relay the pulverized material by one of the following methods and place 
public traffic thereon at the end of each working day: 


(a) Relay and satisfactorily compact the unprocessed pulverized mate- 
rial. 


(b) Add cement, process, spread, and compact the material, according 
to the requirements for the finished product. 


Do not pulverize more than 5 km in advance of the completed roadbed 
modification process. Distribute only as much Portland cement on the 
pulverized surface material and base as can be mixed and compacted 
within the same working day. 


305.03.03 Proportioning. Add Portland cement to the pulverized 
base and surfacing material at the rate of 2% by mass. The calculated 
maximum density (as determined by Test Method No. Nev. T101) of the 
pulverized base and surface material will be used to determine the mass of 
the material in place. Add the cement in a dry state and take every 
precaution to prevent blowing. Do not vary the rate of cement spread more 
than 10% from the designated rate. 


305.03.04 Mixing. Use roadmix machine of a pugmill type, auger 
type, or cross-shaft type mixer capable of providing a uniform homogene- 
ous mixture throughout the material to the depth indicated on the plans. 


Furnish cement in sacks or in bulk. Distribute sacks on the pulverized 
base and surfacing material at the required intervals. Empty by hand 
methods and distribute cement in a layer of uniform thickness. If the 
cement is furnished in bulk, spread by mechanical equipment. Calibrate 
each load in the spreading equipment so the average rate of spread can be 
determined by the Engineer. Spread the cement upon the pulverized base 
and surfacing material at an acceptable distance ahead of the roadmixing 
operations. 


Use roadmixing machine with provisions for introducing water at the 
time of mixing, through a metering device or by other approved methods. 
Apply the water by controls that will supply the correct quantity of water 
to produce a completed mixture with a uniform moisture content. Leakage 
of water from equipment will not be permitted. Avoid the addition of any 
excessive water. The quantity of water added to the mixture will be 
determined. Do not exceed optimum water content in the complete mix- 
ture as determined by Test Method No. Nev. T101. 
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Mix the components with suitable equipment until a uniform mixture is 
obtained. If equipment is used that requires more than one pass of the 
mixer, make at least one pass before any water is added to the material. 


305.03.05 Compacting and Finishing. After mixing, blade and 
compact the mixture to no less than 95% relative maximum density as 
determined by Test Method No. Nev. T101. The in-place density will be 
determined by Test Methods No. Nev. T102 or T103. Accompany com- 
paction by sufficient blading to eliminate all irregularities. 


Compact with a two-axle tandem steel roller weighing not less than 9 t, 
or single or dual drum vibratory roller, and pneumatic tired rollers 
conforming to Subsection 401.03.04. Use roller sequence as directed. 


Equip motor graders with cross slope and automatic grade controls that 
are capable of picking up grade from an external sensing wheel. 


305.03.06 Protection and Curing. Keep the surface moist at all 
times until the curing seal is applied. Use water equipment of a type which 
will apply moisture in a fog or mist type application, free of pressure at 
the surface being treated. 


Apply curing seal to the completed cement treated pulverized base and 
surfacing material. Apply the curing seal as soon as possible, but not later 
than 24 hours after completion of final rolling. Curing seal shall be Liquid 
Asphalt, Type MC-250 applied at the rate shown on the plans or as 
directed. Apply the curing seal according to Section 407. At the time of 
application of the curing seal, the surface shall be tightly knit, free from 
all loose material and shall contain sufficient moisture to prevent excessive 
penetration of the asphalt. If necessary, apply water to fill the surface 
voids immediately before the asphalt is applied. 


Equipment or traffic may be permitted on the cement treated base when 
approved, after curing seal has been applied. Apply sand blotter as 
directed. 


Maintain the cement treated base in an acceptable condition. 


METHOD OF MEASUREMENT 


305.04.01 Measurement. Pulverizing the existing surface will be 
measured by the kilometer along centerline of the roadbed full width. 


Processing for roadbed modification will be measured by the square 
meter for the mixing of the materials, the compaction of the mixture and 
the finishing of the completed base. 


Portland cement will be measured by the metric ton as determined by 
the following methods: 
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(a) Certified packaged masses. 
(b) Certified scale masses. 


(c) Certified mass certificates indicating the truck and trailer number, 
tare mass, gross mass, net mass and date. The following require- 
ments shall apply: 


1. Loaded transporting vehicles shall be occasionally weighed by 
project personnel before discharge of any material. The fre- 
quency in which the loaded vehicles are weighed will be deter- 
mined. 


2. Every empty transporting vehicle shall be weighed by project 
personnel before the vehicle leaves the project. 


3. The quantity of Portland cement used will be determined should 
a discrepancy arise between project masses of the loaded or 
unloaded vehicles, or both, and the certified mass certificates. 


Liquid asphalt used for curing seal and sand blotter will be measured 
under Section 407. 


BASIS OF PAYMENT 


305.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay items listed below that are shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


Payment will be made under: 


ANE Pay Unit 
Portland Ge mien ates. vercare abst nie ere nae cre Re ce ec eee ace ett eee Metric Ton 
Processing for Roadbed Modification .....u...-..-.-.-----:sscec-s-cecsneseeceseeceneeoseenseeosene Square Meter 
Pulyerize! Hxasting, Surface 28 3.3 hist g ees cep otal ico ae ce, Kilometer 
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SHOULDERING MATERIAL 


DESCRIPTION 


307.01.01 General. This work consists of placing shouldering 
material. 


MATERIALS 


307.02.01 General. Material shall conform to the requirements of 
the following Section and Subsection: 


CONSTRUCTION 


307.03.01 Compaction. Place and compact. Apply water to assist in 
compaction. 


METHOD OF MEASUREMENT 
307.04.01 Measurement. Shouldering material will be measured by 
the metric ton. 


The mass of any water added to the shouldering material before weigh- 
ing will be deducted from the quantity measured for payment. 


BASIS OF PAYMENT 


307.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract unit price per unit of measurement 
for the pay item listed below that is shown in the proposal. Payment will 
be full compensation for the work prescribed in this Section. 


Payment will be made under: 
Pay Item Pay Unit 
VYEDUY CONST IT 0 ET GE Rane eane a ENP A SR eA Ne IN ON SN ete coe RD Metric Ton 
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SECTION 401 


PLANTMIX BITUMINOUS PAVEMENTS 
GENERAL 


DESCRIPTION 


401.01.01 General. These specifications include general require- 
ments that are applicable to all types of bituminous pavements of the 
plantmix type, irrespective of gradation of aggregate, kind and amount of 
bituminous material, or pavement use. Deviations from these general 
requirements will be indicated in the specific requirement for each type. 


This work consists of constructing one or more courses of bituminous 
mixture on the prepared foundation. 


MATERIALS 


401.02.01 General. Material shall conform to the following Sections 
and Subsection: 


BUiisr Os Nl Ale CaS 5s a cc caer bey Oc PS mop eng tat ee ng ee ee Section 703 
eeorevates (Or ituiminOUs COUTSCS eg ee Section 705 
Sommercir vimetal eilletie poe ws ae | ks Nee Le Subsection 705.03.03 
ie IMCELING PADIiCS Ath See dae ee, 8 eat b ae Sah Aen Rae Bn tite bE nese Section 731 


401.02.02 Composition of Mixtures. Compose the bituminous 
plantmix of a mixture of aggregate, mineral filler, and bituminous mate- 
rial. Size, uniformly grade, and combine the several aggregate fractions in 
such proportions that the resulting mixture meets the grading requirements 
of the job-mix formula. 


Do not commence paving operations until the following requirements 
have been complied with: 


(a) An approved mix design conforming to the requirements of this 
Subsection and Section 705 is received from the Department’s 
Materials Division. 


Mix Design Requirements (Plantmix and Roadmix Bituminous Surface 
Aggregates): 
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Percent Air Voids of Compacted Bituminous 1323 
Mixture 

Stabilometer Value (Types 1 and 2) | T303 
Stabilometer Value (Type 2C) T303 
Stabilometer Value (Type 3) T303 | 30 Min. | 















Indirect Tensile Strength (Unconditioned) 

(All except with AC-10 Asphalt) eae 450 kPa Min. 
Indirect Tensile Strength (Unconditioned) 

(With AC-10 Asphalt) esol 345 kPa Min. 
Indirect Tensile Strength 
(Retained Strength) a 70% Min. 
Voids in Mineral Aggregate 

Type 2 and 2C Plantmix Aggregate) 1338 12 to 22% 
In addition, the mixture design will be evaluated per Nevada Test 


Method No. Nev. T760. Mixture designs not meeting this requirement 
may be rejected. 





(b) Based upon the approved mix design, submit a written proposed 
job-mix formula for use by the Engineer in setting the job-mix to be 
used. Identify the asphalt cement supplier in the job-mix formula. 
Include in the proposed formula definite single values for: 


1. The percentage of aggregate passing each specified sieve. 


2. The percentage of bitumen to be added (to 0.1%), by dry mass 
of aggregate. 


The temperature of the mixture leaving the mixer. 


4. The temperature of the mixture in the hopper of the paving 
machine. 


The job-mix formula with the allowable tolerances shown herein 
shall conform to Section 705. 


A job-mix formula with single values for 1, 2, 3, and 4 above will 
be determined and notification will be given in writing. This job- 
mix formula shall be in effect until modified in writing by the 
Engineer. Furnish mixture conforming to the job-mix formula, 
within the following range of tolerances: 
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Aggregate passing the 4.75 mm and larger Si@VeS...........2-2..-s:1eceeecessoesaescesnseaeenesneenesneenes J.7o 
Aperogate passing the 2.36 mim. to 150, Wim sieves gaa snece tang Pb neath erg seeeperernee +4% 
Ageresate passing the) 5 WMisicve.. cone es) es ee GL hee +2 70 
oF NDE OT S181) ia lie. epeetontad ihe op hak anataapdlnia ae. wancmalatteda da +0.4% dry mass of aggregate 
PEM DUTHUITCE ICG V AN Dy CC cL) XCar e farte era Gailey ate eee carne eee, ee ere) eee eC 


The job-mix formula shall reflect the values of asphalt percentages 
recommended by the approved mix design. 


Should there be a change in sources of material, establish a new 
approved mix design and a new job-mix formula. When unsatisfactory 
results make it necessary, the Engineer may establish a new job-mix 
formula and give notification in writing. 


The final plantmix product placed on the roadway shall comply with the 
approved mixture design, and the following project control requirements: 


RE ai soso Caries 


The temperature of the bituminous material just before mixing, and 
completed mixture in the hauling vehicle just before leaving the plant shall 
conform to the following tables: 







PLANTMIX BITUMINOUS MIXTURES WITH ASPHALT CEMENT 


i ; : Plantmix Surface Plantmix Open- 





The minimum temperature of the completed mixture at the hopper of the 
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paver will be a single value determined by the Engineer, which shall 
conform to the following table, but shall not be more than 11 °C lower 
than the temperature of the completed mixture leaving the plant, except 
for AC-20 Open-Graded mixtures which shall not be more than 8 °C 
lower than the temperature of the completed mixture leaving the plant. 


Plantmix Bituminous Surface Plantmix Bituminous Open- 
Grade of Mixture Graded Mixtures 





PLANTMIX BITUMINOUS MIXTURES WITH LIQUID ASPHALT 


Bituminous Material and Mixtures 
Grade and Type MC or SC 


70 3D 60 
250 ag The 
800 74 96 

3000 93 116 


The temperature of the completed mixture (when using liquid asphalts) 
at the hopper of the paver shall not be more than 11 °C below the specified 
completed mixing temperature in the hauling vehicle just before leaving 
the plant. 











Furnish three 3.75 L, samples of each grade of asphalt cement specified 
in the contract not less than 20 working days before starting paving 
operations. Furnish samples for polymerized asphalt cements in paint can 
type containers. 


Also furnish a sample of the aggregates not less than 20 working days 
before starting paving operations. Do not submit samples for bituminous 
mix designs until a minimum of 4,500 t or 25% of the required contract 
quantity is produced proportionately in stockpile, whichever is less. 
Obtain samples from the produced stockpiles, or a composite of informa- 
tional belt samples taken during the production of the minimum quantity 
stated above, to represent each individual stockpile. The Engineer will 
obtain these samples or witness the Contractor obtaining them. 
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See Subsection 106.04. 


Bituminous material may be conditionally accepted at the source. 


CONSTRUCTION 
401.03.01 Bituminous Mixing Plant. 


(a) General. Maintain the storage yard in a neat and orderly manner. 
Make stockpiles readily accessible for sampling. 


Store asphalt cement in tanks separate and apart from dryer burner fuel. 
Tanks with separate compartments may be used only if the compartments 
do not have a common wall. Provide viewing port between compartments. 


(b) Burner Fuel and Burner. Limit fuel used for heating aggregates to 
the following types; natural gas, liquefied natural gas, fuel oil (ASTM 
D396, Grades No. 1 and No. 2), butane, propane, diesel fuel oi1 (ASTM 
D 975, Grades No. 1-D and No. 2D). 


Certify that burner fuels comply with the foregoing and provide Certifi- 
cate of Compliance conforming to Subsection 106.05. 


The burner used for heating the aggregate shall achieve complete 
combustion of the approved fuel and not leave any fuel residue that will 
adhere to the heated aggregate. 


Alternative burner fuels may be used when requested in writing and 
approved. The request shall identify the proposed burner fuel and certify 
to its compliance with all local, state, and federal environmental require- 
ments. 


Do not use alternative burner fuel which is detrimental to the final 
product. Upon such written notice, cease its use immediately and use one 
of the approved burner fuels. 


(c) Mixing Plants. Use mixing plants conforming to the following: 


1. Requirements for All Plants. Use mixing plants of sufficient capac- 
ity and coordinate to adequately handle the proposed bituminous construc- 
tion. 


a. Equipment for Preparation of Bituminous Material. Equip tanks 
for the storage of bituminous material to heat and hold the material at the 
required temperatures. Accomplish the heating by steam coils, electricity, 
or other approved means so that no flame shall be in contact with the tank. 
Design the circulating system for the bituminous material to assure proper 
and continuous circulation during the operating period. Make provision 
for measuring and sampling storage tanks. 


b. Drier. Use a drier or driers which continuously agitate the aggre- 
gate during the heating and drying process. 
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c. Thermometric Equipment. Fix an armored thermometer of ade- 
quate range in temperature reading in the bituminous feed line at a suitable 
location near the charging valve at the mixer unit. 


Replacement of any thermometer by an approved temperature-recording 
apparatus for better regulation of the temperature of aggregates may be 
required. Use thermometers that record in degrees Celsius. 


d. Smoke and Dust Control. Install satisfactory precipitation devices, 
or use other methods which will meet local conditions, city, county, and 
state laws pertinent to air pollution. 


e. Truck Scales. Except as allowed in Subsection 401.04.01, provide 
approved platform or silo scales conforming to Subsection 109.01. 


f. Safety Requirements. Provide adequate and safe stairways to the 
mixer platform and sampling points and place guarded ladders to other 
plant units at all points where accessibility to plant operations is required. 
Provide access to the top of truck bodies by a platform to enable the 
Engineer to obtain samples and mixture temperatures or provide an access 
hole in the side of the truck for obtaining mixture temperatures. Provide a 
hoist or pulley system to raise scale calibration equipment, sampling 
equipment, and other similar equipment from the ground to the mixer 
platform and return. Thoroughly guard and protect gears, pulleys, chains, 
sprockets, and other dangerous moving parts. Maintain ample and unob- 
structed passage at all times in and around the truck loading areas. Keep 
this area free from drippings from the mixing platform. 


g. Baghouse Fines. If introducing baghouse fines into the mix, draw 
the material from a storage facility in which the material is kept in a 
uniform free flowing condition. Supply the baghouse fines for delivery to 
the plant from a positive weighing device which is interlocked, (rate of 
baghouse fines introduction shall automatically vary with the rate of the 
aggregate feeder) to the flow of each aggregate feeder. Equip the baghouse 
feeder to provide continuous uniform flow within 10% of the actual mass. 


In a continuous mix and/or dryer drum plant add the baghouse fines at 
the asphalt feed line to insure a uniform mix. 


In batch plants add the baghouse fines by the use of a separate bin. 


Introduce the baghouse fines at an approved point and at a percentage 
determined by the Department’s Materials Division, not exceeding 2% by 
dry mass of the aggregate. 


Consider baghouse fines as part of the aggregate and not as a mineral 
filler. 


h. Do not operate mixing plants with manual controls when equipped 
with computer controls. 


2. Requirements for Batching Plants. 
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a. Plant Scales. Provide scales accurate to 0.5% of the maximum 
load that may be required. Design poises to be locked in any position to 
prevent unauthorized change or position. In lieu of truck scales, an 
approved automatic printer system which will print the masses of the 
material delivered may be used, provided the system is used in conjunc- 
tion with an approved automatic batching and mixing control system. 
Document such masses by a weigh ticket for each load. 


b. Feeder for Drier. Provide the plant with accurate mechanical 
means for uniformly feeding the aggregate into the drier so that uniform 
production and uniform temperature will be obtained. 


c. Screens. Use plant screens capable of screening all aggregates to 
the specified sizes and proportions when the aggregate is proportioned 
after the drying operations. Plant screens may be eliminated when propor- 
tioning is done before the drying process and the aggregate is proportioned 
according to subparagraph 4. b., of this Subsection and prepared accord- 
ing to the first paragraph of Subsection 401.03.08. 


d. Bins. Provide storage bins of sufficient capacity to supply the 
mixer when it is operating at full capacity. Arrange bins to assure separate 
and adequate storage of appropriate fractions of the mineral aggregates. 
Provide separate dry storage for mineral filler when used and equip the 
plant to feed such material into the mixer. Provide each bin with overflow 
pipes, of such size and at such locations as to prevent backing up of 
material into other compartments or bins. Provide each compartment with 
its individual outlet gate, constructed to cut off quickly and completely. 
Construct bins so that samples can be readily obtained. 


e. Weigh Box or Hopper. Include a means for accurately weighing 
each size of aggregate in a weigh box or hopper suspended on scales and 
of ample size to hold a full batch without hand raking or running over. The 
gate shall close tightly so that no material is allowed to leak into the mixer 
while a batch is being weighed. 


f. Bituminous Control Unit. Provide satisfactory means, either by 
weighing or metering, for obtaining the proper amount of bituminous 
material in the mix within the tolerance specified. Provide means for 
checking the quantity or rate of flow of bituminous material into the mixer. 


g. Bituminous Control. Use equipment to measure the bituminous 
material accurately to +0.5%. The bituminous material bucket shall be a 
nontilting type with a loose sheet metal cover. Use a discharge opening or 
spray bar with a length of not less than 75% of the length of the mixer and 
which discharges directly into the mixer. Adequately heat the bituminous 
material bucket, its discharge valve or valves, and spray bar. Efficiently 
drain steam jackets, if used, and construct connections so that they will 
not interfere with the efficient operation of the bituminous scales. Provide 
bituminous material bucket with a capacity of at least 15% in excess of the 
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mass of bituminous material required in any batch. Provide adequately 
heated quick-acting, nondrip, charging valve located directly over the 
bituminous material bucket. 


Measure bituminous material by means of springless dial scales or 
metering devices. Provide springless dial scales with a capacity of not 
more than 450 kg in 1 kg gradations. 


Provide the indicator dial with a capacity of at least 15% in excess of the 
quantity of bituminous material used in a batch. Construct the controls so 
that they may be locked at any dial setting and will automatically reset to 
that reading after the addition of bituminous material to each batch. Place 
the dial in full view of the mixer operator. Automatically control the flow 
of bituminous material so that it will begin when the dry mixing period is 
over. Discharge all of the bituminous material required for one batch in 
not more than 15 seconds after the flow has started. Provide the size and 
spacing of the spray bar openings for a uniform application of bituminous 
material the full length of the mixer. Provide the section of the bituminous 
line between the charging valve and the spray bar with a valve and outlet 
for checking the meter when a metering device is substituted for a 
bituminous material bucket. 


h. Mixer. Provide the batch mixer of a twin pugmill type, with steam 
jackets, or heat by other approved means and capable of producing 
uniform mixtures within the specified tolerances. Equip it with a sufficient 
number of paddles or blades set in proper order and operated at such speed 
as to produce a properly and uniformly mixed batch. Do not exceed 25 
mm clearance of the paddles or blades from all fixed and moving parts. Do 
not use badly worn or defective paddles or blades in mixing operations. 


i. Control of Mixing Time. Equip the mixer with an accurate time 
lock to control the operations of a complete mixing cycle. The time lock 
shall lock the weigh box gate after the charging of the mixer until the 
closing of the mixer gate at the completion of the cycle. The time lock 
shall lock the bituminous material bucket throughout the dry mixing 
period and shall lock the mixer gates throughout the dry and wet mixing 
periods. The dry mixing period is defined as the interval of time between 
the opening of the weigh box gate and the start of introduction of 
bituminous material. The wet mixing period is the interval of the time 
between the start of introduction of bituminous material and the opening 
of the mixer gate. 


Equip the mixer with a timing device which will indicate by a definite 
audible or visual signal the expiration of the mixing period. The device 
shall measure the time of mixing within an accuracy of 2 seconds. Provide 
and maintain a suitable automatic device in proper working condition for 
counting the number of batches. 
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When the aggregates and the bituminous material have been combined, 
mix the entire mass in an approved mixer. Continue the mixing until 
homogeneity and a uniform coating are achieved. Do not exceed output 
rate greater than the manufacturer’s capacity rating. 


3. Requirements for Continuous Mixing Plants (Proportioned After 
Drying). 


a. Feeder for Drier. Provide the plant with accurate mechanical 
means for uniformly feeding the aggregate into the drier so that uniform 
production and uniform temperature will be obtained. 


b. Screens. Provide plant screens capable of screening all aggregates 
to the specified sizes and proportions. 


c. Bins. Provide storage bins of sufficient capacity to supply the 
mixer when it is operating at full capacity. Arrange bins to insure separate 
and adequate storage of appropriate fractions of the mineral aggregates. 
Provide separate dry storage for mineral filler when used and equip the 
plant to feed such material into the mixer. Provide each bin with overflow 
pipes, of such size and at such locations as to prevent backing up of 
material into other compartments or bins. Provide each compartment with 
its individual outlet gate. Construct bins so that samples can be readily 
obtained. Equip bins with adequate telltale devices to indicate the position 
of the aggregates in the bins at the lower quarter points. 


d. Aggregate Proportioning. Provide a means for accurately propor- 
tioning each size of aggregate after the drying operation. 


Provide a mechanical feeder mounted under each compartment bin. 
Each compartment bin shall have an accurately controlled individual gate 
for volumetrically measuring the material drawn from each compartment. 
The feeding orifice shall be rectangular with one dimension adjustable by 
positive means. Provide indicators for each gate to show the respective 
gate opening. 


Provide a meter for determining the rate of each feeder, or a revolution 
counter. 


e. Mass Calibration of Aggregate. Provide a means for calibration of 
each aggregate feeder by weighing test samples. Provide accurate scales 
and test boxes for this mass calibration. 


f. Bitumen Metering Device. Introduce the bituminous material into 
the mixer through a positive displacement metering device. Equip this 
metering device with a ready means of varying the bituminous material 
delivery rate. 


g. Synchronization of Aggregate Feed and Bituminous Material 
Feed. Provide satisfactory means to afford a positive interlocking control 
between the flow of each feeder and the flow of bituminous material. The 
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interlocking control shall indicate a visible or audible signal when the 
level of material in any one feeder approaches the strike off capacity of the 
feed gate, or shut the plant down. 


h. Mixer. Include a continuous mixer of an approved type, ade- 
quately heated and capable of producing a uniform mixture within the job- 
mix tolerances. Use paddles adjustable for angular position on the shafts 
and reversible to retard the flow of the mix. The mixer shall have a 
manufacturer’s plate giving the net volumetric contents of the mixer at the 
several heights inscribed on a permanent gage. Provide charts showing the 
rate of feed of aggregate per minute for the aggregate being used. 


i. Surge Bins. Equip the plant with an approved surge bin at the 
discharge. Provide surge bin in excess of 18 t, and equip with an approved 
surge batcher or other approved method that will prevent segregation of 
the bituminous mixture as it is being discharged into the hauling vehicle. 


4. Requirements of Continuous Mixing Plants (Proportioned Before 
Drying). 


a. Aggregate Stockpiles. The first paragraph of Subsection 
401.03.08 shall apply. 


b. Aggregate Proportioning. Include a means for accurately propor- 
tioning each size of aggregate before the drying operation. Separate each 
compartment bin by a vertical divider of adequate height to prevent 
aggregate spillover from adjacent bins. In addition, provide each bin with 
an accurate method of regulating and measuring the material being drawn 
from the bin. Provide indicators for each bin to show respective feed rates. 


c. Mass Calibration of Aggregate. Calibrate plants after receiving an 
approved mix design. Calibrate the aggregate weigh belt at 3 different 
speeds, (lowest, medium, and the highest speed of anticipated operation) 
using the bin percentages from the approved mix design with the assigned 
material in the bins. Provide accurate platform scales in the same pit as the 
plant, and test boxes having a capacity of not less than 9 t for this purpose. 
Calibrate plants before beginning the plantmix operation or whenever a 
plant is moved, and no less than once a year, or any other time directed. 
Calibrate the aggregate feed so the masses shown on the console indicators 
are within 1 % of the actual mass as weighed on the sealed platform scales. 
The difference of the 3 runs shall be within 1% of each other. During 
production do not run outside the parameters of the plant calibration 
masses. Supply a graph of each individual bin showing the speed of the 
belt to the tons per hour of the material. The graph will be checked during 
the calibration and must be approved before production proceeds. This 
calibration procedure will be observed and must be approved. Once the 
plant is calibrated, the cold feed will be sampled for gradation to show the 
material is within the mix design specification before production may 
proceed. 
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d. Bitumen Metering Device and Calibration. Introduce the bitumi- 
nous material into the mixer through a positive displacement metering 
device. Equip this metering device with a ready means of varying the 
bituminous delivery rate. Before beginning the plantmix operation, and at 
any other time directed, calibrate the bitumen feed at 3 different speeds 
using the asphalt percentage set in the approved mix design so the masses 
or liters shown on the indicators are within 0.5% of the actual mass as 
weighed on the sealed platform scales. Use a vessel for calibration having 
a capacity of not less than 3785 L. Furnish the vessel and platform scales. 
This calibration procedure will be observed and must be approved. 


e. Synchronization of Aggregate Feed and Bituminous Material 
Feed. Provide satisfactory means to afford a positive interlocking control 
between the flow of each feeder and the flow of bituminous material. The 
interlocking control shall indicate a visible or audible signal when the 
level of material in any one feeder approaches the strike off capacity of the 
feed gate, or shut the plant down. 


f. Mixer. Include a continuous mixer of an approved type, ade- 
quately heated and capable of producing a uniform mixture within the job- 
mix tolerances. Use paddles adjustable for angular position on the shafts 
and reversible to retard the flow of the mix. The mixer shall have a 
manufacturer’s plate giving the net volumetric contents of the mixer at the 
several heights inscribed on a permanent gage. Provide charts showing the 
rate of feed of aggregate per minute for the aggregate being used. 


g. Surge Bins. Equip the plant with an approved surge bin at the 
discharge. Provide surge bin in excess of 18 t capacity, and equip with an 
approved surge batcher or other approved method that will prevent segre- 
gation of the bituminous mixture as it is being discharged into the hauling 
vehicle. 


5. Requirements for Dryer Drum Mixing Plants. The requirements 
of subparagraph 4 of this Subsection shall apply, with the exception of 
subparagraph 4.f. 


a. Mixer. Include a mixing device which will obtain homogeneity 
and a uniform coating. The mixing output shall not exceed the manufac- 
turer’s capacity rating. 


401.03.02 Hauling Equipment. Use trucks for hauling bituminous 


mixture with tight, clean mooth metal beds which may be thinl 
coated with 


Discharge the bituminous mixture from the surge-storage system 
directly into the hauling vehicle. 
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401.03.03 Pavers. Use pavers that are self contained, power- 
propelled units, with an activated screed or strike-off assembly, heated if 
necessary, and capable of spreading and finishing courses of bituminous 
mixture in lane and shoulder widths applicable to the specified typical 
section and thicknesses shown on the plans. 


Equip pavers with a receiving hopper having sufficient capacity for a 
uniform spreading operation. Equip the hopper with a distribution system 
to place the mixture uniformly in front of the screed. 


Equip the screed with automatic controls which will make adjustments 
in both transverse and longitudinal direction. The external longitudinal 
reference devices used to pick up grade information for the automatic 
sensing control shall conform to the following: 


When picking up grade information from an underlying base, the 
external longitudinal reference device shall be a floating beam at least 9 
m long. 


When picking up grade information from an adjacent compacted pave- 
ment course or a concrete surface, the external longitudinal reference 
device shall be a floating beam at least 3 m in length. 


Place sensing device in the middle third of the above reference devices. 


Should the automatic controls fail to function properly, finishing the half 
shift with manual controls may be approved. Do not resume until the 
controls are repaired. 


401.03.04 Rollers. Rollers shall meet the following requirements: 


(a) Breakdown rollers shall be a 2 axle tandem steel wheeled weighing 
not less than 9.1 t and capable of rolling with or without vibration. 


(b) Except as hereinafter permitted, pneumatic-tired rollers shall con- 
sist of not less than 9 wheels, equipped with pneumatic tires of 
equai size and diameter, mounted on 2 axles attached to a rigid 
frame equipped with a loading platform or body suitable for ballast 
loading. The total mass of the roller can be varied to produce an 
operating mass per tire of between 450 and 900 kg. Use tires with 
satisfactory treads. Space the tires on the rear axle so that the entire 
gap between adjacent tires on the front axle will be covered by the 
tread of the rear tires. Uniformly inflate the tires so that the air 
pressure in the tires will not vary more than 35 kPa. Use the tire 
manufacturer’s recommended inflation pressure. Use a minimum 
tire size of 185 X 375 mm, 4 ply. Fully skirt roller to within 25 mm 
of the pavement surface. The use of pneumatic-tired rollers with a 
lesser number of wheels and a greater maximum operating mass per 
tire than that specified herein will be permitted subject to the 
following requirements: 
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lesser number of wheels and a greater maximum operating mass per 
tire than that specified herein will be permitted subject to the 
following requirements: 


1. The minimum width between the outer edge of the outside tires 
on a given axle is 1.5 m. 


2. The mass of the roller and the tire pressure can be varied to 
produce a ground contact pressure between 345 kPa and 480 
kPa. 


(c) The finish roller shall be a 2 axle tandem steel wheeled weighing not 
less than 7.2 t. 
401.03.05 Weather Limitations. Do not place plantmix bituminous 
surface when frozen materials are present in the base. 


Do not place plantmix bituminous surface during rain or snowfall or 
when the roadway is wet. 


Place plantmix bituminous surface when the atmospheric temperature 1s 
above those listed below: 


Compacted Thickness Surface Courses 
Messithnim une ear Se, a A ee ee ota 134°C 
eee) TEA T TOSSA en CVT emake eae ws _ ec Ta Pe eke it i ae een Jonge 
Greater naires | Amma See ERT eed NE MEE OR peo acetene iene as 5a, Os 


Place plantmix bituminous surface only when the pavement surface 
temperature is above 10 °C. 


Place open-graded plantmix surface only when the atmospheric temper- 
ature and the pavement surface temperature are above 15 °C. 


401.03.06 Preparation of Existing Surface. When the surface of 
the existing pavement or old base is irregular, bring it to a uniform grade 
and cross section as directed. 


Paint contact surface of curbing, gutters, manholes, and other structures 
with a thin, uniform coating of emulsified asphalt before the bituminous 
mixture being is placed. 


401.03.07 Preparation of Bituminous Materials. Heat the bitumi- 
nous material to the specified temperature in a manner that will avoid local 
overheating and provide a continuous supply of the bituminous material to 
the mixer at a uniform temperature at all times. 


When polymer modified bituminous asphalt is specified, deliver and 
maintain the material in storage tanks at a minimum temperature of 138 
° 

Or 
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When polymer modified bituminous asphalt is placed in storage tanks, 
continuously circulate or moderately agitate them within the tanks. 


401.03.08 Preparation of Aggregates. Separate aggregates propor- 
tioned before the heating and drying process, into two general sizes: (1) 
that portion of the material having a minimum of 80% passing a 4.75 mm 
sieve, and (2) that portion of the material having a minimum of 80% 
retained on a 4.75 mm sieve. Maintain the material within these limits 
with a uniformity of +5%. Store each portion of the material separately. 
When moving the aggregate from storage to compartment bins, use any 
method which will not cause segregation, degradation, or combinations of 
aggregate which fail to meet the specified gradation requirements. Do not 
commence plantmix operations until a minimum of 4500 t combined has 
been proportionately stockpiled and marinated, if marination is required, 
unless the tonnage required is less than 4500 t. 


Screen aggregates proportioned immediately after the heating and dry- 
ing process into a minimum of two fractions, if minus 12.5 mm aggregate 
is used, and into a minimum of three fractions when larger sized aggregate 
is used. Convey the screened material to separate compartments ready for 
proportioning and mixing with bituminous material. Do not commence 
plantmix operations until a minimum of 4500 t has been proportionately 
stockpiled and marinated, if marination is required, unless the tonnage 
required is less than 4500 t. | 


When the required tonnage is more than 4500 t, then maintain a 
minimum of 4500 t of material proportionately stockpiled until such time 
as 4500 t or less are needed to complete the plantmix operations. Place the 
aggregates in the cold feed proportioning bins directly from the stockpile. 
Do not charge the cold feed bins from the crushing plant. 


If any individual stockpile for use in plantmix products contains plastic 
material, determine which method to use to correct the plasticity problem. 
Do not blend with sand to correct plasticity. If electing to use the 
marination method, then marinate all stockpiles to be used in plantmix 
products as described in paragraph (b), of this Subsection, regardless of 
the aggregate source. 


Mineral Filler Feeding. Unless otherwise stated in Subsection 106.02 
(pit specific) of the Special Provisions, add mineral filler by one of the 
following methods. 


(a) Cold Feed Method. Add hydrated lime (hereinafter referred to as 
mineral filler) to all plantmix bituminous aggregates at the rate of not less 
than 1% nor more than 2.5% of the mass of the dry aggregate. The exact 
rate of application shall be as approved. 


Draw mineral filler from a storage facility in which the mineral filler is 
agitated by air or other means to keep it in a uniform free flowing 
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condition. Deliver the mineral filler to the mixer from a positive weighing 
device which is interlocked, (actuate electric driven feeders from the same 
circuit) to the flow of each aggregate feeder. Equip the mineral filler 
feeder to provide continuous uniform flow to within 10% of the required 
amount. 


In continuous mix and/or drum dryer plants, add the mineral filler to the 
aggregate after the aggregate is proportioned. 


In batch plants, add the mineral filler to the aggregate before drying. 


Before the introduction of the mineral filler, add sufficient moisture by 
way of spray bars at the aggregate bins to bring the aggregate to a moisture 
content where enough free surface moisture is available to thoroughly wet 
the aggregate and activate the lime. This content is recommended to be 
between 4% and 5%. The actual amount of moisture required will be as 
approved. After the addition of water and mineral filler, mix the aggregate 
using a horizontal twin-shaft pugmill with a minimum effective mixing 
length of 1.5 m. Use mixing paddles which are adjustable for angular 
position on the shaft to permit altering of the mixing pattern or retarding 
the flow to insure that the aggregate is thoroughly coated with mineral 
filer. Do not extend the volume of material in the pugmill above the 
vertical position of the blade tips. Directly introduce the completed 
mixture into the hot plant. Do not stockpile the completed mixture. 


Interlock the moisture control valve with the hot plant control room so 
the moisture control valve is automatically turned off when the cold feed 
belts are shut off. The control valve shall also turn on automatically when 
the cold feed belts are activated. Interlock the moisture control valve to 
the speed of the cold feed belts so that an increase or decrease in the cold 
feed belt speed will result in proportional increase or decrease in the 
moisture. 


(b) Marination Method. Wet cure the coarse aggregates with mineral 
filler at a minimum rate of 1% of the mass of dry aggregate. Wet cure the 
fine aggregates with mineral filler at a minimum rate of 2% of the mass of 
the dry aggregate. Marinate (wet cure) the aggregates in stockpiles for a 
minimum of 48 hours. 


Use the wet cured aggregate in the stockpile within 45 calendar days. 


Before the introduction of the mineral filler add sufficient moisture by 
way of spray bars at the aggregate bins to bring the aggregates to a 
moisture content where enough free surface moisture is available to 
thoroughly wet the aggregate and activate the lime. This content is 
recommended to be 3% for coarse aggregates and 6% for the fine 
aggregates. The actual amount of moisture shall be as approved. After the 
addition of water and mineral filler, mix the aggregate using a horizontal 
twin-shaft pugmill with a minimum effective mixing length of 1.5 m. Use 
mixing paddles which are adjustable for angular position on the shaft to 
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permit altering of the mixing pattern or retarding the flow to insure that the 
aggregate is thoroughly coated with mineral filler. Do not extend the 
volume of material in the pugmill above the vertical position of the blade 
tips. 


Draw mineral filler from a storage facility in which the mineral filler is 
agitated by air or other means to keep it in a uniform free flowing 
condition. Deliver the mineral filler to the mixer from a positive weighing 
device which is interlocked, (actuate electric driven feeders from the same 
circuit) to the flow of each aggregate feed. Equip the mineral filler feeder 
to provide continuous uniform flow to within 10% of the required amount, 
and a means for varying the rate. 


Baghouse Fine Feeding. Use the same type storage facility and feed- 
ing system for baghouse fines as used for mineral filler. 


In batch plants, add the baghouse fines by the use of a separate bin. 


In a continuous mix and/or a dryer drum plant, add the baghouse fines 
at or near the asphalt feed line. 


401.03.09 Mixing. Do not exceed a moisture content of 1% in the 
bituminous mixture just behind the paver as determined by Test Methods 
No. Nev. T112 (Method A) or T306. Take satisfactory corrective action 
before resuming plantmix operations should the aggregate contain exces- 
sive moisture when heated within the temperature limits. 


Combine the dried aggregate in the mixer in the amount of each fraction 
of aggregates required to meet the job-mix formula. Measure and gage the 
bituminous mixture and introduce into the mixer in the amount specified 
by the job-mix formula. 


When the aggregates and the bituminous material have been combined, 
mix the entire mass in an approved mixer. Continue mixing until homoge- 
neity and a uniform coating are achieved. Do not exceed the manufactur- 
er’s capacity rating for the output rate. 


Should the mixture, at the plant or in place, show a non-uniform coating 
or nonhomogeneous mix, show an excess or deficiency of bitumen, show 
injury or damage due to burning or overheating, or show an improper 
combination of aggregates, due to the failure to conform to specification 
requirements, it will be rejected. If an unsatisfactory mix, as referred to 
above, has been placed, dispose of and replace the mix as directed. 


Immediate control of the asphalt content for bituminous mixtures will be 
accomplished by testing the completed mixture according to Test Method 
No. Nev. T1334. Take corrective measures at the plant before production 
continues if two consecutive test results indicate that the material is out of 
the tolerances specified in Subsection 401.02.01. 
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401.03.10 Spreading and Finishing. Place each course of the plant- 
mix bituminous surface full width. Any portion of the course may be 
advanced only to the extent of one day’s operation before beginning work 
on a succeeding width. Complete the course to its full plan width before 
any general longitudinal advancement beyond the width first placed. Bring 
all portions of the course to as near the same point as practicable before 
suspending paving operations for more than one day, unless otherwise 
ordered. 


Dump and spread the hot mix asphalt on the prepared surface with the 
spreading and finishing machine. 


If windrow pick-up equipment is used, make it capable of removing and 
loading all of the mixture deposited on the roadbed into the spreading and 
finishing machine. 


Do not turn hauling equipment in areas where such turning may result in 
tearing, gouging or distortion of the edges of a previously laid pad of 
bituminous material. Immediately discontinue any turning causing such 
damage, and repair. 


Lay the mixture upon an approved surface, spread, strike off to grade 
and elevation established. Use bituminous pavers to distribute the mixture 
either over the entire width or over such partial width as may be practica- 
ble. 


Regulate the forward rate of travel of the paving machine(s) to a speed 
dependent upon the capacity of the mixing plant to furnish the mixture. 
Move the machine(s) at a uniform rate with a minimum amount of 
stopping. 

On areas where irregularities or unavoidable obstacles make the use of 
mechanical spreading and finishing equipment impracticable, spread, rake 
and lute the mixture by hand tools. For such areas, dump, spread and 
screed the mixture to obtain the required compacted thickness. 


401.03.11 Rolling. Thoroughly and uniformly compact the pave- 
ment by rolling. 


Thoroughly compact the edges of pavements not accessible to conven- 
tional rollers with suitable types of tampers, plates, trench rollers, etc. 


Commence initial rolling at the lower edge and progress towards the 
highest portion of the roadbed. 


Perform rolling in a manner that avoids cracking, shoving or displace- 
ment. 


Use rollers in good condition and capable of rolling and changing 
direction without adversely affecting the mat. 


8 
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Properly moisten the wheels of the rollers to prevent adhesion of the hot 
mix asphalt. Do not use diesel or kerosene. 


Perform all compactive rolling, defined as initial or intermediate, while 
the internal temperature of the mid-depth of the mat is above 82 °C. 


Complete finish rolling within the same day of placement of the plant- 
mix bituminous surface. 


401.03.12 Joints. Place the bituminous material as continuously as 
possible. Do not pass rollers over the unprotected end of a freshly laid 
mixture. 


(a) Longitudinal. Offset longitudinal construction joints of successive 
courses of bituminous pavement at least 150 mm. 


Place bituminous pavement so that any longitudinal joints constructed 
are within 300 mm of the final traffic lane lines. 


Do not construct two longitudinal joints within the same traffic lane. 


(b) Transverse. Form transverse joints by cutting back on the previous 
placement to expose the full depth of the layer and form a clean, vertical 
edge. 


Place a brush coat of asphalt emulsion on contact surface of the joint 
before additional mixture is placed. 


401.03.13 Surface Tolerances. Surface tolerances will be specified 
under the respective sections of bituminous pavement. 


401.03.14 Surfacing Miscellaneous Areas. Areas which may be 
included in this work are the surfacing of road and driveway approaches, 
median strip areas, island areas, sidewalks, dikes (excluding plantmix 
shoulder dikes), gutters, gutter flares, ditches, downdrains, spillways, 
aprons at the end of drainage structures and other designated areas outside 
the traveled way. 


Increase the amount of bituminous material used in the bituminous 
mixture placed in dikes, gutters, gutter flares, downdrains, spillways, 
aprons at the end of drainage structures, and other designated areas 
outside the traveled way not less than 1% by mass of the aggregate over 
the amount of bituminous material used in the bituminous mixture placed 
on the traveled way. A revised job-mix formula is not required. 


The bituminous mixture placed in these miscellaneous areas, except for 
approaches, may be spread in one layer. Compact to the required lines, 
grades, and cross section. 


Shape and compact dikes with an extrusion machine or other equipment 
to the required cross section. 


[ 220 ] 


PLANTMIX BITUMINOUS PAVEMENTS 401 


401.03.15 Pavement Reinforcing Fabric. Repair large cracks, 
spalls and chuckholes in existing pavement as directed before applying 
binder. Repair work will be paid for as provided in Subsection 104.03. 
Place pavement reinforcing fabric on existing pavement to be surfaced or 
between layers of asphalt concrete. 


The weather limitations contained in Subsection 401.03.05 shall also 
apply to placement of the asphalt binder and the pavement reinforcing 
fabric. 


Apply a binder of paving asphalt to the surface to receive the pavement 
reinforcing fabric at an approximate rate of 1.0 L/m’ of surface covered. 
The exact rate will be determined by the Engineer. Apply the binder to a 
width equal to the width of the fabric mat plus 75 mm on each side. 


Stretch, align, and place the fabric with no wrinkles that lap. Make the 
test for lapping by gathering together the fabric in a wrinkle. If the height 
of the doubled portion of extra fabric is 12.5 mm or more, cut the fabric to 
remove the wrinkle, then lap in the direction of paving. Remove fabric 
with laps in excess of 50 mm. 


Do not place pavement reinforcing fabric in areas where the thickness of 
the overlying asphalt concrete is 25 mm or less. 


If manual laydown methods are used, unroll, stretch, align, and place 
the fabric in increments of approximately 10 m. 


Lap adjacent borders of the fabric 50 to 100 mm. The preceding roll 
shall lap 50 to 100 mm over the following roll in the direction of paving at 
ends of rolls or at any break. Overlap both the tack coat and the fabric 
over the previously laid fabric by the same amount. 


Seating of the fabric with rolling equipment after placing will be 
permitted. Avoid damage by turning of the paving machine and other 
vehicles. 


A small approved quantity of asphalt concrete, may be spread over the 
fabric immediately in advance of placing asphalt concrete surfacing in 
order to prevent fabric from being picked up by construction equipment. 


Do not allow public traffic on the bare reinforcing fabric. 


Avoid tracking binder material onto the pavement reinforcing fabric or 
distorting the fabric during seating of the fabric with rolling equipment. If 
necessary, lightly cover exposed binder material with sand blotter. 


METHOD OF MEASUREMENT 


401.04.01 Measurement. Plantmix bituminous aggregate will be 
measured by the metric ton. Mass will be determined by weighing the 
completed mixture of aggregate, mineral filler, and bituminous material, 
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and deducting from this mass the mass of the mineral filler and bituminous 
material. 


Bituminous material will be measured by the metric ton. 
Mineral filler will be measured by the metric ton. 


Shoulder dikes will be measured by the linear meter for placing. Length 
will be determined from measurements taken along the top of the dikes. 
The quantities of bituminous mixture used to construct the dikes will be 
measured as set forth above. 


Plantmixing miscellaneous areas will be measured by the square meter 
for placing. Areas to be included in such measurement shall be limited to 
those areas listed in the plans, plus or minus authorized changes. Areas 
will be measured one time only, without consideration of the number of 
lifts or types of bituminous mixtures involved. The quantities of bitumi- 
nous mixture used to pave the miscellaneous areas will be measured as set 
forth above. 


Pavement reinforcing fabric will be measured by the square meter of 
surface area covered. No allowance shall be made for material overlap. 


The paving asphalt used to bind the pavement reinforcing fabric will be 
measured and paid for under the appropriate asphalt cement bid item. 


Batch masses will not be permitted as a method of measurement unless 
the alternate provisions of Subsection 401.03.01(c)2.a., are met, in which 
case the cumulative mass of all the acceptable batches will be used for 
payment. 


BASIS OF PAYMENT 


401.05.01 Payment. The accepted quantities of mineral filler or 
pavement reinforcing fabric, measured as provided above, will be paid for 
at the contract price per unit of measurement for the pay items listed below 
that are shown in the proposal. Payment will be full compensation for the 
work prescribed in this Section. All other quantities, measured as pro- 
vided above, will be paid for as provided in the respective sections for 
each type specified. 


Payment will be made under: 


Pay Item Pay Unit 
Mineral: Piller t0 ei 0 ee centr dens a ES ee ee ee ee ne Metric Ton 
Pavement Remforcing Bobric. 0.2 ee oe ee wee ee Square Meter 
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DESCRIPTION 


402.01.01 General. This work consists of constructing one or more 
courses of bituminous pavement on a prepared base. 


MATERIALS 
402.02.01 General. Material shall conform to the following Subsec- 
tions: 


LL SANT REPO ce, NEC ERY ROO re CRE eno Subsection 401.02.01 
Compositiomof Mixtifesti. a el ? AD ee At OOD Subsection 401.02 .02 


CONSTRUCTION 


-402.03.01 General. The construction requirements shall conform to 
Subsections 401.03.01 through 401.03.14, inclusive, with the exceptions 
contained in the following Subsections. 


402.03.02 Rollers. Use approved equipment for compaction of 
plantmix bituminous surface. Size rollers to achieve the required results. 
Use at least two rollers, one steel wheeled and one pneumatic tired with 
each paver. 


The steel wheel roller shall be either a) a vibratory roller weighing not 
less than 5.4 t, b) 2 axle tandem roller weighing not less than 7.2 t. Other 
approved roller types and masses may be used. 


Provide pneumatic tired rollers conforming to Subsection 401.03.04 
(b). 


402.03.03 Equipment. Furnish and operate a pavement core drilling 
machine for coring samples of compacted bituminous mixtures for density 
testing. Bring the pavement core drilling machine on the job-site 5 
working days before paving operations. The core drilling machine shall 
conform to the following requirements: 


(a) Trailer mounted (equip trailer with leveling devices). 
(b) Sliding base to allow for minor location changes. 

(c) Core size shall be 100 mm. 

(d) Capable of producing a non-distorted core. 


(e) Pressurized water system. 
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(f) Include diamond circular bits. 


Furnish and operate a California type profilograph for checking riding 
tolerances at the time and date ordered. Equip the profilograph with a 7.6 
m wheel base and the following features: 


(a) 3-Unit Frame Assembly. 


ik 


All welded construction of light weight aluminum square tub- 
ing. 


Index frame connections by 4 steel locating pins and secured by 
4 quick acting clamps rated at 3.6 KN each. 


(b) Multiple Wheel Assemblies. 


it. 


Wheel supports of square steel tubing and all welded construc- 
tion. 


Secure connections by quick acting clamps. 


Wheels with cast aluminum hubs, ball bearings and cushion 
rubber tires. 


Bearing support caster wheel assemblies. 
Steerable front wheels from the center of the machine. 


Rear wheels with a quick setting manual adjustment for turning 
in a short radius, moving sideways, and to prevent rear end 
crabbing on superelevations. 


(c) Recording Wheel Assembly. 


1. 


Frame of all welded construction of light weight rectangular 
aluminum tubing. 


Light weight 600 mm minimum diameter recording wheel with 
heavy duty spokes for maximum rigidity, with a pneumatic tire 
maintained at 170 kPa air pressure unless otherwise specified 
by the manufacturer. 


(d) Recorders (if computerized). 


1. 


A high resolution printer capable of printing the profile trace to 
the specified scale and automatic positioning and marking of the 
specified ‘““blanking band’’ and ‘‘must grind’’ bumps. It shall 
also be capable of printing station numbers, distances, and 
comments entered by the operator via keypad while measuring 
the profiles. 


It shall also calculate the profile index in mm per km per each 
0.1 km section without hand calculations or data reduction. 


[ 224 ] 


PLANTMIX BITUMINOUS SURFACE 402 


Bg 


A display screen for instant visual observation of the road 
profile and “‘must grind’’ areas while measurements are being 
taken. 


The horizontal chart scale shall be 25 mm equals 7.5 m and the 
vertical scale shall be 25 mm equals 25 mm. The recorder shall 
have an adjustment feature to calibrate the scales to these 
parameters. Calibrate the profilograph before usage to be accu- 
rate within 0.1 m in 100 m longitudinally. 


Battery backed up memory shall retain control parameters when 
the system is powered down. 


Capable of accurate operation in ambient temperatures from 7 
°C to 49 °C. 


(e) Recorders (if not computerized). 


1. 
2K 


Use sealed ball bearings throughout. 


A low inertia recording pen assembly shall run on hardened and 
ground guide rods for both sensitive and smooth trace response. 


The recording pen travel shall be 175 mm in one setting. 


The recorder reversing mechanism shall be fully automatic and 
the paper shall reverse direction without manual adjustment of 
drag clutches. 


The drag clutches shall be pre-set, sealed from dust, and self- 
compensating for wear. 


Integral aluminum case with formed plexiglass viewing win- 
dows. 


The horizontal chart scale shall be 25 mm equals 7.5 m and the 
vertical scale shall be 25 mm equals 25 mm. 


Incorporate a variable roller disc integrator into the drive sys- 
tem to permit accurate calibration of horizontal chart speed. 


Calibrate the profilograph before usage to be accurate within 
0.1 m in 100 m horizontally. 


402.03.04 Spreading and Finishing. Place bituminous plantmix 
surface in courses not exceeding 75 mm in compacted thickness. Place 
more than one course in approximately equal thicknesses. 


Spread bituminous plantmix surface having a width of 2.4 m or more, as 
specified in Subsection 401.03.10. When the areas are less than 2.4 m in 
width the material may be deposited and spread by other mechanical 
means that will provide a uniform smoothness and texture. 
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402.03.05 Surface Tolerances. Produce completed surfacing which 
is smooth and free from ruts, humps, depressions, or irregularities. 
Eliminate any ridges, indentations, or other objectionable marks left in the 
surface by rolling or other means. Discontinue use of any equipment that 
leaves ridges, indentations, or other objectionable marks in the bitumi- 
nous surface, or does not consistently produce a surface meeting the 
profile index requirements. 


After final rolling, measure the smoothness of the final dense-graded 
surface course by the following methods: 


(a) Straightedge Measurement. The Engineer will perform this mea- 
surement. When a straightedge 3.6 m long is laid on the finished surface 
and parallel with the centerline of the highway, the surface shall not vary 
more than 6 mm from the lower edge of the straightedge. When a 
straightedge 3.6 m long is laid on the finished surface and at right angles 
with the centerline and extending from edge to edge of traffic lane, the 
surface shall not vary more than 6 mm from the lower edge of the 
straightedge. 


Correct defective areas by approved methods. 


(b) Profilograph Measurement. Measure profiles 1 m from and paral- 
lel to either traffic lane line. Measure profiles for the entire length of each 
traffic lane within 48 hours after each day’s placement of plantmix 
bituminous mixture. 


Do not measure pavement on horizontal curves having centerline radius 
less than 300 m. Do not measure pavement within 10 m of a concrete 
bridge deck (including approach slabs) unless the bridge deck also is to be 
overlayed with plantmix bituminous surface. 


Complete initial runs of the profilograph before opening the new pave- 
ment to public traffic whenever practical. Only flagging costs for traffic 
control required for the initial running of the profilograph will be paid for. 


Submit the profile graphs immediately thereafter for evaluation. A 
profile index will be calculated for each 0.1 km of traffic lane measured 
according to Test Method No. Nev. T446. 


The pavement smoothness type (Type A, B, or C) will be specified in 
the Special Provisions. The maximum allowable profile index for each km 
section and 0.1 km section for the specified pavement type shall be as 
follows: 


Profile Index 


Pavement Smoothness Type (max. mm/km) (max. Mm/0.1km) 
Type A 80 8 
Type B 110 11 
Type C 160 16 
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Pavement on horizontal curves having a centerline radius of 300 m or 
more, but less than 600 m, and within the superelevation transition of such 
curves will be evaluated as pavement smoothness Type C. 


Grind areas exceeding the profile index requirements and areas repre- 
senting high points on the profiles having deviations in excess of 7.5 mm 
as measured according to Test Method No. Nev. T446. Remeasure ground 
areas for conformance with the profile index and for no high points in 
excess of 7.5 mm. 


Perform additional grinding as necessary to extend the ground area 
laterally to the nearest lane line or edge of pavement and longitudinally to 
lines normal to the pavement centerline. 


Correct deviations in excess of 7.5 mm that cannot be brought into 
specified surface tolerances by abrasive grinding, by either removal and 
replacement, or placing an overlay of hot mix asphalt. Obtain approval of 
the exact method of correction. 


Apply seal coat to ground areas after the surface tolerance specifications 
have been met. The seal coat shall be Emulsified Asphalt, Type SS-1h 
(Diluted) applied as directed. 


The grinding machine for correcting pavement exceeding the profile 
requirements shall be power driven, self-propelled and specifically 
designed to remove, profile, smooth, and texture hot mix asphalt. Use 
grinding machine with a wheel base of not less than 3.6 m, equipped with 
a rotating powered mandrel drum studded with diamond blades with a 
cutting head not less than 0.9 m wide. Equip the grinding machine with an 
effective means for controlling dust and other particulate matter. 


Do not cause strain or damage to the underlying surface of the pavement 
with the grinding machine. Do not use grinding and texturing equipment 
that causes ravels, aggregate fractures, spalls, or disturbance of joints. 


Perform grinding in a longitudinal direction. Satisfactorily grind to 
produce a uniform textured surface over the surface areas designated for 
grinding. 


The surface of the ground pavement shall have parallel corduroy-type 
texture consisting of grooves between 2.3 mm and 3.3 mm wide. The 
peaks of the ridges shall be approximately 1.5 mm higher than the bottom 
of the grooves with approximately 170 to 190 evenly spaced grooves per 
meter. 


Pick up and dispose of grinding materials, including water used for the 
grinding operation, outside the right of way according to Subsection 
107.14. 


402.03.06 Recycled Plantmix Bituminous Surface. The existing 
bituminous surfacing removed on this project may be recycled when 
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permitted in the Special Provisions. The reclaimed asphalt concrete may 
replace a maximum of 15%, by mass, of the aggregate in the Type 2 
Plantmix Surface Aggregate. 


Do not use the recycle option when using polymerized asphalt cement. 


The material shall consist of a mixture of virgin aggregate, binder (new 
asphalt cement), mineral filler, and reclaimed asphalt concrete. 


Stockpile existing bituminous material to be recycled at approved loca- 
tions. Stockpile separate and apart from bituminous materials from any 
sources other than the project. 


The maximum percentage of reclaimed asphalt concrete that may be 
incorporated into the mix, the type and grade of the asphalt cement, and 
recycling agent (if required) shall be as specified in the Special Provisions. 
The grade of asphalt may be changed one grade by the Engineer during 
construction. 


Submit the following representative samples for mix design concur- 
rence: 


Min 
Virgin Ageregatene tt: tee tee. ee ee a2. eee 50 kg 
Salvaged asphalt concrete (processed stockpile)...............---.ec-sssceceseeceeeseeeeeetoees 50 kg 
INew sAsphalti@ement. 2 eee sree cae er eT AS eae 72D 


Do not obtain aggregate samples for the mix design until a minimum of 
4,500 t or 25% of the required contract quantity of plantmix aggregates 
have been proportionately produced and placed in stockpiles, whichever is 
less. 


The Engineer reserves the right to take samples of the complete mix- 
ture, at random from behind the paver, and to adjust the job-mix formula 
as deemed necessary. Process the reclaimed asphalt concrete material to 
provide a uniform gradation with 100% passing the 37.5 mm sieve and 
100% retained on the 12.5 mm sieve. This material shall not contain clay 
balls, foreign matter or other deleterious material. 


Screen the reclaimed material for the gradation requirements before 
introducing them into the bituminous mixing plant. 


Introduce reclaimed material through a separate cold feed bin with 
adequate controls to provide a uniform and consistent flow of materials in 
the required proportions. 


Combine and mix the virgin aggregate and the reclaimed material before 
the addition of asphalt binder. 


For the purpose of proportioning, reclaimed material shall be consid- 
ered an aggregate. The specifications in Subsection 401.03.01 for the 
positive interlock of asphalt and aggregate feed shall apply. 
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In a drum type plant, properly adjust flames used for drying and heating 
to avoid damage to the salvaged asphalt concrete. In a batch type plant, 
dry mix salvaged and virgin aggregate a minimum of 15 seconds. Control 
heat of the virgin aggregate to prevent damage to the salvaged asphalt 
concrete. 


The Department’s District Headquarters may obtain samples of the 
existing bituminous surface for further laboratory analysis. Satisfactorily 
patch all sampled areas. 


402.03.07 Compaction. Perform compaction according to one of 
the following methods of compaction. The required method of compaction 
will be specified in the Special Provisions. 


(a) Standard Rolling Pattern (Method A). Use rollers conforming to 
Subsection 401.03.04. 


Perform initial or breakdown rolling with 2 complete coverages of the 
mat with a steel wheel roller. 


Follow the initial rolling by intermediate rolling with a minimum of 3 
complete coverages with a pneumatic-tired roller. 


Perform finish rolling with a 2 axle tandem steel wheel roller. 
Modify rolling pattern as directed. 


(b) Test Section (Method B). Use rollers conforming to Subsection 
402.03.02. 


Compaction of the bituminous mixture will be evaluated by means of 
test sections as hereinafter described. 


Each lift of each course of bituminous material will be divided into 
‘Test Sections.’’ Each test section shall have an area not to exceed 5,500 
m’. After 2 days of production the test section size may be increased to a 
maximum of 11,000 m’, if specified densities are being obtained. If any 
test section fails the density requirements, the 5,500 m? maximum shall 
again be used. 


1. Compaction Requirements of Test Sections. The density of each 
test section will be evaluated based on the results of 5 nuclear tests taken at 
randomly selected locations within the sections as described in Test 
Method No. Nev. T335. The mean density of the 5 nuclear tests shall not 
be below 92% nor above 96% (with no single test below 90% nor above 
97%) of the “‘Target’’ density achieved in the Department’s Field Labora- 
tory using Test Method No. Nev. T324. 


Upon completion of the first test section and after the material has 
cooled sufficiently, drill a core from each of the 5 locations where the 
nuclear tests were taken. The density of these cores will be determined by 
Test Method No. Nev. T336. The average of these 5 core densities will be 
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correlated to the average of the 5 nuclear densities as per Test Method No. 
Nev. T335. Once this correlation procedure has been completed, the 
nuclear testing device (described in Test Method No. Nev. T335) will be 
used to determine densities of subsequent test sections. 


If the correlation between the nuclear device and the cores has changed, 
the correlation procedure may be repeated. 


On the first day of plantmix bituminous placement, cease production 
after 4 hours (maximum) of operation and no later than 1:00 p.m. Drill 
cores of the placed material and allow the Department sufficient time to 
properly correlate their results with those of the Nuclear Testing Device. 


If the mean density of the test section or any individual test density falls 
below the foregoing requirements, remove failing section and take action 
to correct procedures. Limit paving operations to 4 hours per day until 
suitable procedures indicate that the density specification is being 
obtained. 


If procedures are no longer achieving acceptable results, a change in the 
compaction equipment and/or methods may be requested. 


2. Compaction Requirements For Small Sized Areas. In cases where 
the test section size cannot be as specified above, the compaction will be 
accepted on the basis of a single test for every 1,000 m° of area or fraction 
thereof. The individual test density shall be at least 90% of the target 
density. 


(c) Control Strip (Method C). Use rollers conforming to Subsection 
402.03.02. 


Each lift of each course of bituminous material will be divided into 
‘Control Strips’’ and “‘Test Sections.’ Each control strip shall have an 
area of at least 350 m’, and shall be of the same depth to be used in the test 
sections. Each test section shall have an area not to exceed 5,500 m?. After 
two days of production the test section size may be increased to a 
maximum of 11,000 m’, if specified densities are being obtained. If any 
test section fails the density requirements, the 5,500 m’? maximum shall 
again be used. 


1. Construction of Control Strips. Construct control strips using the 
same procedures and on the same base material to be used in the construc- 
tion of the remainder of the work. Use the same type, mass, and sequence 
of rollers on the control strips as will be used to compact the test sections. 


Construct one control strip at the beginning of work on each lift of each 
roadway course. Construct an additional control strip when a change is 
made in the type or source of material or whenever a significant change 
occurs in the composition of the material (including any significant change 
in mix design such as asphalt content, gradation, void content, etc.). A 
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new control strip may be required when 10 test sections have been 
constructed without establishment of a new control strip. 


Compact the control strip. Continue rolling until no appreciable 
increase in density is obtained by additional roller coverages. 


Upon completion of the rolling, the mean density of the control strip 
will be determined by taking 10 tests at randomly selected locations within 
the control strip area as described in Test Method No. Nev. T750. 
Compaction of successive test sections shall be governed by the mean 
density obtained in the control strip. 


Approved control strips are to remain in place and become a section of 
the completed roadway. Control strips shall be subject to the same surface 
tolerance requirements as the remainder of the work. 


2. Compaction Requirements of Test Sections. The Engineer will 
evaluate the density of each test section based on the results of 5 tests, 
performed at randomly selected locations within the test section as 
described in Test Method No. Nev. T750. The mean density obtained for 
the 5 tests shall be at least 98% of the mean density obtained in the 
approved control strip. Each individual test value obtained shall be at least 
95% of the mean density obtained in the approved control strip. 


If the mean density of a test section does not conform to the 98% 
requirement continue the compactive effort on the entire test section until 
the required mean density is obtained. If an individual test value does not 
conform to the 95% requirement, continue the compactive effort on the 
area represented by that test until the required density is obtained. 


3. Compaction Requirements For Small Sized Areas. In cases where 
the test section size cannot be as specified above, the compaction will be 
accepted on the basis of a single test for every 1,000 m/’ of area or fraction 
thereof. The individual test density shall be at least 90% of the mean 
density of the approved control strip. 


METHOD OF MEASUREMENT 


402.04.01 Measurement. Plantmix bituminous surface aggregate, 
bituminous material, mineral filler, plantmixing miscellaneous areas, and 
shoulder dikes will be measured as specified in Subsection 401.04.01. 


For the recycle option the plantmix bituminous surface aggregate and 
bituminous material will be measured as follows: 


(a) Plantmix bituminous surface aggregate will be measured by the 
metric ton of combined virgin aggregate and reclaimed asphalt 
concrete pavement. Mass will be determined by weighing the com- 
pleted mixture of virgin aggregate, reclaimed asphalt concrete, 
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mineral filler, new bituminous material, and deducting from this 
mass the mass of mineral filler and new bituminous material. 


(b) New bituminous material and mineral filler will be measured as 
specified in Subsection 401.04.01. 


BASIS OF PAYMENT 


402.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay items listed below that are shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
Plantmix Bituminous Surface Aggregate (type)... ....--------c-cececececesceceececeeeeeeeenes Metric Ton 
PsplalieCement, (OTade), cite whee peta ce ree ack eerste ee. eee eee Metric Ton 
Ligidy ASplialts( STAC) fae mcr tect geen eee sr Sec aan. cose jee ke en ocean eee Metric Ton 
Plantmixing "Miscellaneous*A reas te ee ee ee On Square Meter 
Plantmix!Bituniinous: ShouldersDikes msn Re Ieee Linear Meter 
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SECTION 403 


PLANTMIX BITUMINOUS OPEN-GRADED SURFACE 


DESCRIPTION 


403.01.01 General. This work consists of placing plantmix bitumi- 
nous open-graded surface. 


This work also consists of constructing scored shoulders in the plantmix 
bituminous open-graded surface. 


MATERIALS 
403.02.01 General. Material shall conform to the following Subsec- 
tions: 
General). SOUT a seta. Sao ee. Badd. e DALAL, ee Subsection 401.02.01 
Compositionroh Mixtupest.2 ere hee cou eee oe ore Subsection 401.02.02 


CONSTRUCTION 


403.03.01 General. The construction requirements shall conform to 
Subsections 401.03.01 through 401.03.13, inclusive, with the exceptions 
contained in the following Subsections. 


403.03.02 Rollers. Operate with each paver a tandem roller weigh- 
ing between 7.3 and 9.1 t. 


Supply an additional roller for the construction of scored shoulders. The 
roller shall be the vibratory type and may be steel wheeled or a combina- 
tion steel wheel-rubber tired. Use rubber tires with a smooth or “‘slick”’ 
tread design. Equip the roller with a water system to moisten the drums 
and tires sufficiently to prevent picking up bituminous material. Use a 
roller weighing a minimum of 5.5 t and engage the vibrating mechanism 
while scoring shoulders. 


Make the following special modifications to rollers used in constructing 
scored shoulders: 


(a) Weld 22 mm rods to the center of one steel roller drum on each 
roller. Do not extend pipe or rods beyond the edge of the drum. 
Dimension and space the pipe or rods on the drum so that the 
finished scored shoulder will comply with the dimensions shown on 
the plans. 


(b) Equip each roller with an acceptable guide that extends in front of 
the roller and is clearly visible to the operator in order that proper 
alignment is obtained. 
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Position rollers used to construct scored shoulders by using planking or 
other approved methods to avoid scoring at locations other than those 
designated on the plans. 


The sequence of the work of scoring the shoulder shall be as directed. 
Accomplish scoring to the dimensions shown on the plans in one pass of 
the roller. 


403.03.03 Joints. Construct longitudinal joints only on the shoul- 
ders, or at the edge of travel lanes. 


403.03.04 Surface Tolerances. Produce completed surfacing which 
meets the requirements of Subsection 402.03.05 with the following addi- 
tions and exceptions to the profilograph measurement. 


Furnish and operate a profilograph, as specified in Subsection 
402.03.03, at the time and date ordered. 


Repair or remove and replace all areas exceeding the profile index 
requirements and areas representing high points on the profiles having 
deviations in excess of 10 mm as measured according to Test Method No. 
Nev. T446. Remeasure repaired or replaced areas for conformance with 
the profile index and for no high points in excess of 10 mm. 


High points in excess of 10 mm may be allowed to remain in place, if 
requested and approved. Liquidated damages of $500.00 will be assessed 
for each such high point that is allowed to remain in place. 


Grinding may be utilized for repair to the open-graded surface when 
approved. Limit grind areas to 7.5 m inlength. The grinder and grinding 
operation shall conform to Subsection 402.03.05. 


403.03.05 Spreading and Finishing. Place the material in a wind- 
row in front of the spreading and finishing machine when using polymer 
modified bituminous material. 


403.03.06 Preparation of Aggregates. Before the introduction of 
mineral filler, add sufficient moisture to bring the aggregates to a moisture 
content where enough free surface moisture is available to thoroughly wet 
the aggregate and activate the lime. For the marination method, this 
moisture content is recommended to be 3% for the coarse aggregates, and 
5% for the fine aggregates. For the cold feed method, this moisture 
content is recommended to be a minimum of 3.5 % for the combined 
aggregate. The actual amount of moisture required for either method will 
be as approved. 
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METHOD OF MEASUREMENT 


403.04.01 Measurement. Plantmix bituminous open-graded surface 
aggregate and asphalt cement will be measured as specified in Subsection 
401.04.01. 


Scoring shoulders will be measured by the kilometer, longitudinally 
along centerline of a given roadway and shall include scoring of shoulders 
on both sides of centerline. 


BASIS OF PAYMENT 


403.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay items listed below that are shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
Plantmix Bituminous Open-Graded Surface Aggregate (*............ mm}. s.-.2e2 Metric Ton 
PAStUTAIE CTNETIC CCV PIO arnt ment a eee cent oe ROR LET EI are Metric Ton 
Beore, Snowden (Opensraded i. ee) ere Seek oe Kilometer 


* Aggregate size in Subsection 705.03.02, and as indicated in the estimate and proposal. 
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SECTION 404 


ROADMIX BITUMINOUS SURFACE 


DESCRIPTION 


404.01.01 General. This work consists of constructing one or more 
courses of roadmix bituminous pavement on a prepared base or road 
surface. 


This work also consists of furnishing, stockpiling, loading, hauling and 
placing premixed bituminous paving material. 


MATERIALS 


404.02.01 Aggregates. Aggregates shall meet the requirements of 
Section 705, for the grading size and type specified. The aggregate will be 
accepted immediately preceding addition of bituminous material to the 
‘mix. This acceptance will be based on periodic samples of the windrow 
after all aggregates have been blended for each layer. When plantmix 
method is used, aggregates will be tested for acceptance at the bins. 


When the mineral aggregate consists of existing material in place on the 
roadbed, remove and dispose of all rock or lumps of materials larger in 
greatest dimension than the planned surface thickness along the roadway. 
Such work shall be paid for as extra work as provided in Subsection 
104.03. 


404.02.02 Bituminous Material. The type and grade of bituminous 
material will be specified in the contract. The grade may be changed one 
grade by the Engineer during construction at no change in the contract unit 
price bid. 


The bituminous material shall meet the applicable requirements of 
Section 703. The bituminous material may be conditionally accepted at the 
source. 


CONSTRUCTION 


404.03.01 Motor Graders. Motor graders for spreading, shaping, 
and finishing the mixture shall be of the self-powered type with blade not 
less than 3.6 m long and wheel base of not less than 5.2 m. 


404.03.02 Distributors. Equip the asphalt distributor as follows: 
(a) Capable of heating asphalt evenly. 


Be cot Be 
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(b) Power unit for the pump, and full circulation spray bar adjustable to 
4.3 m wide. 


(c) Positive controls including tachometer, pressure gages, volume 
measuring device, and calibrated tank, to uniformly apply asphalt 
within 0.10 L/m? of the required rate. 


(d) Thermometer for measuring temperatures in the tank. 


404.03.03 Mixing Plants. Traveling or stationary mixing plants or 
other equipment of proven performance may be used in lieu of the 
specified equipment, if approved. Provide traveling mixing plant with 
positive controls for applying asphalt. 


404.03.04 Rollers. Use rollers conforming to Subsection 401.03.04. 


404.03.05 Weather Limitations. Perform the mixing, spreading, 
and compacting of roadmix bituminous pavement only when the surface 
on which the material is to be placed is dry and when the atmospheric 
temperature is above 10 °C, and has not been below 4 °C during the 
preceding 24 hours. 


404.03.06 Preparation of Existing Surface. When the surface of 
the existing pavement or old base is irregular, bring the surface to uniform 
grade and cross section as directed. 


404.03.07 Placing Aggregates. Deposit mineral aggregate upon the 
prepared subgrade, or mixing area, by the use of spreader boxes, or from 
the vehicles equipped or supplemented with suitable spreading devices. 


Do not mix the aggregate with earth or other deleterious matter. 


The moisture content of the aggregate shall not be more than 2% by 
mass of the dry mass of the aggregate. Turn the aggregate by blades or 
disc harrows or otherwise aerate until the moisture content is 2% or less. 


Spread the aggregate smoothly and uniformly over the width of the 
surface ready for the application of bituminous material. When a traveling 
mixing plant is used, form the aggregate into a uniform cross section. 


An approved additive may be used in lieu of aerating and drying the 
aggregate. The additive shall permit suitable coating of the wet aggregate 
and shall prevent the bituminous coating from stripping in the presence of 
water. 


404.03.08 Application of Bituminous Material. Uniformly distrib- 
ute the bituminous material in successive applications, in such amounts 
and at such intervals as directed. The temperature of the bituminous 
material shall conform to Subsection 406.03.04. Follow immediately 
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behind the distributor with the mixing equipment after each application of 
bituminous material to partially mix the aggregate and the bituminous 
material. Do not apply more bituminous material per day than can be 
mixed with the aggregate on the same day it is applied. 


Do not apply liquid asphalt when the moisture content of the aggregate 
exceeds 2% by mass of the dry aggregate as determined by Test Method 
No. Nev. T112. 


404.03.09 Mixing. Mix the materials upon the roadbed, or upon 
some other approved area off the roadbed by roadmixing methods, or mix 
the material at a central mixing plant by plantmixing methods. 


(a) Roadmixing Methods. Before applying the bituminous material, 
spread the prepared aggregate smoothly and uniformly. Apply the first 
application of bituminous material and partially mix with the aggregate. 
Apply the remaining applications of bituminous material with a partial 
mixing after each application. After the last application of bituminous 
material is partially mixed, windrow the entire mass of bituminous mate- 
rial and aggregate on the mixing surface. Then thoroughly mix and 
combine by the mixing units, by blading the mix from side to side of the 
mixing surface, or by a manipulation producing equivalent results, until 
all particles are coated with bituminous material and the whole mass has 
uniform color and the mixture is free from spots containing an excess or 
deficiency of bituminous material, balls, or uncoated particles. During the 
mixing operations, avoid cutting into the underlying course or contaminat- 
ing the mixture with earth or other extraneous matter. When directed, 
confine the mixing process to part of the width or area of the roadbed so as 
to allow a convenient passage for traffic. 


Before spreading and compacting, correct any excess or deficiency of 
bituminous material, or any uneven distribution thereof, to produce a 
satisfactory mixture. Break up all compressed masses of mixed materials. 


When the mineral aggregate consists of the existing material on the 
roadbed and no allowance for additional mineral aggregate has been 
provided for, additional mineral aggregate may be obtained by scarifying 
material from the roadbed or importing suitable material as directed. 
Additional materials imported and added to that in place will be paid for as 
extra work as provided in Subsection 104.03. 


Do not mix more material in any one day than can be spread and 
compacted on the following day. If approved, mixed material may remain 
in the windrow for a longer period. 


A roadmixing machine or any equipment other than that required above 
may be employed which will produce a satisfactory completed mixture. 


Use roadmixing machine of the pugmill or auger type which picks up 
the loose material from the mixing area or it may be of the type which cuts 
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a true plane in material at a specified depth, leaving no loose material in 
either case. Either type shall introduce the bituminous material through a 
metering device at the time of mixing. Equip the machine to provide for a 
positive control of the amount of bituminous material introduced into the 
mix, which can be readily adjusted to the changes required. 


Regulate the rate of movement of the roadmixing machine, the amount 
of the material mixed and the amount of mixing to produce a satisfactory 
mix. Mix the materials until a uniform mixture of unchanging appearance 
is obtained and all particles of aggregate are thoroughly coated with 
bituminous materials. Before mixing, place the loose materials in wind- 
rows or in a blanket of uniform cross section and of such size that all the 
material in the windrow or blanket can be passed through the mixing 
machine at each mixing operation. 


(b) Plantmixing Method. Mix the aggregate with the liquid asphalt at 
a central mixing plant according to Subsection 401.03.01. If the moisture 
content of the aggregate is 2% or less by mass of the dry aggregate as 
determined by Test Method No. Nev. T112, mixing of the materials 
without passing the aggregate through a dryer will be permitted. 


Separation of the mineral aggregate into required sizes and storing in 
separate bins will not be required. 


404.03.10 Spreading, Compacting, and Finishing. Before the fin- 
ished mixture is spread for compaction, make a triangular cut with a 
motor grader at each edge of the base course to provide for a thickened 
edge of bituminous mixture. Make the cut approximately 50 mm deep at 
the outer edge and slope to zero at 0.6 m in toward the center. In making a 
cut, throw the excavated material to the edge of the roadbed in a small 
windrow to spread the mixture against. 


After roadmixing, uniformly spread the approved mixture over the area 
to be surfaced to the proper width and to such depth as will compact to the 
required thickness. Spread the mixture with a motor grader. Spread 
without segregation, lumps, or pockets of coarse or fine materials. 


After spreading, remove approximately the top half of the material by 
motor graders and place into a windrow on one side. Do not intermix earth 
or other extraneous materials with the windrowed material. Respread the 
windrowed material over the entire surface by alternating the windrow 
from one side of the roadbed to the other and to the center and gradually 
decreasing the amount of material moved, until the entire surface has 
uniform texture and is smooth and true to cross section and grade. Remove 
all lumps and loose stones during blading and rolling. 


Perform all rolling, except the final finish rolling, with pneumatic-tired 
rollers. Perform the finish rolling with steel-tired tandem or rollers com- 
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mencing at the lower edge, progressing toward the highest portion. The 
rolling pattern will be determined. 


404.03.11 Miscellaneous Areas. Areas which may be included in 
this work are the surfacing of road approaches and connections, street 
intersection areas, frontage roads, median strip areas, island areas, side- 
walks, dikes, gutters, gutter flares, ditches, overside drains, spillways, 
aprons at the ends of drainage structures, and other designated areas 
outside the traveled way. 


Increase. the amount of bituminous material used in the bituminous 
mixture placed in dikes, gutters, gutter flares, overside drains, spillways, 
aprons at the ends of drainage structures, and other designated areas 
outside the traveled way not less than 1% by mass of the aggregate over 
the amount of bituminous material used in the bituminous mixture placed 
on the traveled way. 


404.03.12 Surface Tolerances. This test will be performed with a 
3.6 m straightedge at selected locations. The surface between any 2 
contacts of the straightedge with the surface shall not exceed 9 mm. 
Correct all humps or depressions exceeding the specified tolerance by 
removing defective work and replacing it with new material. 


404.03.13 Premixed Bituminous Paving Material. Clear the stock- 
pile or mixing table area of all brush, rubbish and deleterious matter. 


Combine the constituents of the premixed material by any of the 
methods permitted in these specifications and in such proportions as to 
produce a mixture conforming to the following composition: 


Percent by Mass 


1otalsMineral Ageregate _.. . eee Che. 93-96 
JAN VETS SST a Vor cua geek eB GO ia | hae MR Nc aS eye eae 4-7 


METHOD OF MEASUREMENT 


404.04.01 Measurement. Roadmix bituminous surface aggregate 
will be measured by the metric ton or cubic meter. When the mixture is 
mixed at a central mixing plant by the plantmix method, the number of 
metric tons will be determined by weighing the completed mixture of 
aggregate and bituminous material and deducting from this mass the mass 
of the bituminous material. 


Bituminous material will be measured by the metric ton. 


Mineral aggregate consisting of existing material in place on the road- 
bed will not be measured and paid for. Scarifying and preparing the 
material shall be considered as included in the contract unit price paid for 
mixing roadmix surfacing. 
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Mixing roadmix surfacing will be measured by the kilometer, along the 
centerline of the roadway, for mixing and compacting. No extra allowance 
will be made for mixing widened sections and shoulder dikes, unless 
otherwise provided. } 


Shoulder dikes will be measured by the linear meter for placing. Length 
will be determined from measurements along top of the dikes. Bituminous 
mixture used to construct the dikes shall be measured as set forth above. 


Roadmixing miscellaneous areas will be measured by the square meter 
for placing. Areas to be included in such measurement shall be limited to 
those areas listed in the plans, plus or minus authorized changes. Areas 
will be measured one time only without consideration of the number of 
lifts involved. Bituminous mixture used to pave the miscellaneous areas 
will be measured as set forth above. 


Premixed bituminous paving material will be measured by the metric 
ton, square meter or cubic meter, in the completed stockpile, less the mass 
of liquid asphalt incorporated in the mix. 


Haul and place premixed bituminous paving material will be measured 
by the metric ton, square meter, or cubic meter of aggregate and asphalt 
mixture acceptably placed and compacted on the roadbed. 


When premixed bituminous paving material and/or haul and place 
premixed bituminous paving material is to be measured by the force 
account basis, measurement will be made according to Subsection 109.03. 


Batch masses will not be permitted as a method of measurement unless 
the alternate provisions of Subsection 401.03.01(c)2.a., are met, in which 
case the cumulative mass of all the acceptable batches will be used for 
payment. ae 


BASIS OF PAYMENT 


404.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay items listed below that are shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
Roadmix Bituminous Surface Aggregate... .--es-eececcecneeeeneee Metric Ton, Cubic Meter 
TAAGUTOPASS Ural t UT AC erences ote eee ee eee ree ceeeeeee ere een ee eee Metric Ton 
Mixing Roadmix Bituminous Surface (Width)........222.-2-----:---ccccessesceceeceensseeneceeeeeeee Kilometer | 
Roadmixing Miscellaneous Areas (tyPe).......-.-.-----s-:-scscecececeececceeseenenecenesesesneseeses Square Meter 
Roeadmix Bituminous ‘Shonlder Dikes* try tee ee eee eae Linear Meter 
Premixed Bituminous Paving Material..........-.-.-.-----2--------0-00- Metric Ton, Square Meter, 


Cubic Meter, Force Account 

Haul and Place Premixed Bituminous 
PAV Ete MIVEALCT Cele cere eretereet rr eee eee es ee ee Metric Ton, Square Meter, 
Cubic Meter, Force Account 








SECTION 405 


TACK COAT 


DESCRIPTION 


405.01.01 General. This work consists of applying an emulsified 
asphalt tack coat. 


MATERIALS 


405.02.01 Bituminous Material. Emulsified asphalt for the tack 
coat shall be Emulsified Asphalt, Type SS-1h (Diluted), however, Emulsi- 
fied Asphalt, Type SS-1 (Diluted), Emulsified Asphalt, Type CSS-1 
(Diluted) or Emulsified Asphalt, Type CSS-1h (Diluted) may be substi- 
tuted. Regardless of the option chosen, emulsified asphalt will be meas- 
ured and paid for under the bid item and at the contract unit price bid per 
ton for Emulsified Asphalt, Type SS-1h (Diluted) and no further compen- 
sation shall be allowed therefore. 


Emulsified asphalt shall meet the applicable requirements of Section 
703. The bituminous material may be conditionally accepted at the source. 


Emulsified asphalt (diluted) shall be a mixture of emulsified asphalt and 
water. Add water in the quantity of 40% of the emulsified asphalt by mass. 
To accomplish this mixing, fill the distributor partly with water, and then 
add the emulsified asphalt. Spray the remaining required water into the 
tank under pressure and then thoroughly circulate within the distributor. 


CONSTRUCTION 


405.03.01 Equipment. Equipment for heating and applying the 
emulsified asphalt shall meet the requirements of Subsection 404.03.02. 


405.03.02 Weather Limitations. Do not apply emulsified asphalt 
when the surface to be treated is damp, wet, when weather conditions are 
unsuitable, or when the atmospheric temperature or aggregate temperature 
is below 4 °C. 


405.03.03 Preparation of Surface. Patch and clean the surface and 
remove any irregularities from the surface. Clean the edges of existing 
pavements which are to be adjacent to new pavement. 


See Subsections 104.04 and 105.14. 
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405.03.04 Application of Bituminous Materials. Uniformly apply 
the emulsified asphalt to the surface, including any adjacent vertical 
edges. The temperature of the emulsified asphalt shall conform to Subsec- 
tion 406.03.04. | 


Apply the emulsified asphalt in such manner as to offer the least 
inconvenience to traffic and to permit one way traffic without pickup or 
tracking of the bituminous material. Place the covering course within 36 
hours of placing the tack coat. 


METHOD OF MEASUREMENT 


405.04.01 Measurement. Emulsified asphalt will be measured by 
the metric ton. 


Emulsified asphalt (diluted) will be measured by the metric ton of 
diluted mixture. 


BASIS OF PAYMENT 


405.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price bid per unit of measurement 
for the pay item listed below that is shown in the proposal. Payment will 
be full compensation for the work prescribed in this Section. 


Payment will be made under: 
Pay Item Pay Unit 
Emulsified "Asphalt (type) Mino See es ee UR Ae ee Metric Ton 
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SECTION 406 


PRIME COAT 


DESCRIPTION 


406.01.01 General. This work consists of applying a bituminous 
material prime coat and sand blotter as required. 


MATERIALS 


406.02.01 Bituminous Material. The type and grade of bituminous 
material will be specified in the contract. 


The bituminous material shall meet the applicable requirements of 
Section 703. The bituminous material may be conditionally accepted at the 
source. 


- 406.02.02 Sand Blotter. Sand blotter shall meet the requirements of 
Subsection 705.03.05. The material may be accepted in stockpile at the 
source. 


CONSTRUCTION 


406.03.01 Equipment. Equipment for heating and applying the bitu- 
minous material shall meet the requirements of Subsection 404.03.02. 


406.03.02 Weather Limitations. Do not apply bituminous material 
on a wet surface, when the atmospheric temperature is below 10 °C, or 
when weather conditions would prevent the proper construction of the 
prime coat. 


406.03.03 Preparation of Surface. The surface shall conform to the 
established lines and grades, and be smooth and uniform. Compact 
surface to the required density. If required, recompact to the required 
density. If required, apply water immediately before the bituminous appli- 
cation. 


406.03.04 Application of Bituminous Material. Uniformly apply 
the bituminous material in a continuous spread. Treat not more than half 
of the width of the section when traffic is maintained. Carefully apply 
bituminous material at the junctions of spreads so that it is not in excess of 
the specified amount. Squeegee excess bituminous material from the 
surface. Correct skipped or deficient areas. 
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One way traffic will be permitted on the untreated portion of the 
roadbed. Transfer traffic to the treated portion when the bituminous 
material has been absorbed by the surface and will not pick up. 


The temperature of the bituminous materials shall conform to the 
requirements of the following Table I: 


TABLE I 


SPRAYING AND MIXING TEMPERATURES OF LIQUID ASPHALTS 
AND EMULSIFIED ASPHALTS 


Cee BO caty be ST InETTORND, °c San Liquid Asphanes oe 
MC and SC Minimum Maximum Minimum Maximum 
70 49 82 35 60 
250 74 104 57 79 
800 93 124 74 96 
3000 113 143 93 116 


*The maximum spraying temperature may be used if the aggregate is not heated. 


Grade of : Distributor ; *Pugmill Mixing Temp. °C 

Emulsified Asphalt praying Temp. °C of Emulsion and Aggregates 
Minimum Maximum — Minimum Maximum > 

RS-1, CRS-1 24 54 (Not used for Mixing) 
RS-2, CRS-2 43 71 (Not used for Mixing) 
SS-1, CSS-1 24 | 54 10 54 
SS-lh, CSS-th 24 54 10 54 
CRS-1h, CRS-2h 24 54 10 54 
CMS-2S 38 ia. 16 60 


*The maximum spraying temperature may be used if the aggregate is not heated. 


406.03.05 Application of Blotter Material. When necessary for 
traffic, spread blotter material in the amounts required to absorb any 
excess bituminous material. 


METHOD OF MEASUREMENT 


406.04.01 Measurement. Bituminous material will be measured by 
the metric ton. 


Sand blotter will be measured by the metric ton or cubic meter. 


BASIS OF PAYMENT 


406.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the items listed below that are shown in the proposal. Payment will be full 
compensation for the work prescribed in this Section. 
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When sand blotter is not included in the proposal and it is needed to 
protect the work or public traffic, payment will be according to Subsection 
104.03. 


Payment will be made under: 


Pay Item Pay Unit 
BETCUIC AS DUANE: (LY [e ) ceake a oes cha lomtone Metric Ton 
Bemis iilerd, AS On ALCc( CY Pic) eee ee Ie ee SD Bt erie nh Metric Ton 
Scind (plotter. #ceteemns sie Mek ceva te ot 2 Metric Ton or Cubic Meter 
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SECTION 407 


SEAL COAT 


DESCRIPTION 


407.01.01 General. This work consists of applying a bituminous 
material seal coat and sand blotter as required. 


MATERIALS 


407.02.01 Bituminous Material. The type and grade of bituminous 
material will be specified in the contract. 


The bituminous material shall meet the applicable requirements of 
Section 703. The bituminous material may be conditionally accepted at the 
source. 


_407.02.02 Sand Blotter. Sand blotter shall meet the requirements of 
Subsection 705.03.05. The material may be accepted in stockpile at the 
source. 


CONSTRUCTION 


407.03.01 Equipment. Equipment for heating and applying the bitu- 
minous material shall meet the requirements of Subsection 404.03.02. 


407.03.02 Weather Limitations. Do not apply bituminous material 
on a wet surface, or when atmospheric temperature is below 10 °C, or 
when weather conditions would prevent the proper construction of the seal 
coat. 


407.03.03 Preparation of Surface. Clean the entire width of surfac- 
ing of all dirt and loose material by sweeping with power brooms supple- 
mented by hand brooms if necessary. 


407.03.04 Application of Bituminous Material. Uniformly apply 
the bituminous material in one operation to the entire width of one 
designated traffic lane at a time. 


The temperature of the bituminous material shall conform to Subsection 
406.03.04. 


Apply the seal coat in such manner as to offer the least inconvenience to 
traffic and to permit one way traffic without pickup or tracking of the 
bituminous material. 
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When a surface treatment is to be applied to the travel lanes, apply the 
seal coat to the shoulder at least 4 days in advance of the application of the 
adjacent surface treatment requiring screenings. Apply in such a manner 
that the joint between the surface treatment and seal coat will present a 
neat and uniform appearance true to the line shown on the typical cross 
section. 


407.03.05 Application of Blotter Material. When necessary for 
traffic, spread blotter material in the amounts required to absorb any 
excess bituminous material. 


METHOD OF MEASUREMENT 


407.04.01 Measurement. Bituminous material will be measured by 
the metric ton. 


Sand blotter will be measured by the metric ton or cubic meter. 


BASIS OF PAYMENT 


407.05.01 Payment. The accepted quantity, measured as provided 
above, will be paid for at the contract price bid per unit of measurement 
for the pay items listed below that are shown in the proposal. Payment will 
be full compensation for the work prescribed in this Section. 


When sand blotter is not included in the proposal and it is needed to 
protect the work or public traffic, payment will be according to Subsection 
104.03. 


Payment will be made under: 


Pay Item Pay Unit 
Tlith GAS EV 0a cae tre thee ee a ce ba oe Metric Ton 
ETTUTSU EC AAS ALE LY Pe) occ aien ect eer eee en AE aed eas cet cn ecpe ee eee Metric Ton 
eet MY adap etas Cowal peeias Poediodae ee Man neces carmen fie Cea dee § Metric Ton or Cubic Meter 
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SECTION 408 


SURFACE TREATMENT 


DESCRIPTION 


408.01.01 General. This work consists of an application of bitumi- 
nous material and cover of screenings applied on a previously compacted 
and bonded bituminous surface. 


MATERIALS 


408.02.01 Bituminous Material. The type and grade of bituminous 
material will be specified in the contract. 


The bituminous material shall meet the applicable requirements of 
Section 703. The bituminous material may be conditionally accepted at the 
source. 


408.02.02 Field Testing for Acceptance. The Engineer reserves the 
right to selectively test emulsified bituminous materials for Saybolt Furol 
Viscosity at the job site before application. Equip delivery trucks and 
trailers supplying emulsified bituminous materials with a sampling valve 
that provides a sample from the approximate mid-point of the load, except 
as allowed in Note 1 below. Sample valves shall conform to AASHTO 
T40. All samples are to be provided by the driver and the sampling 
process is to be observed by the Engineer. Sample bottles will be pro- 
vided. 


If field tested for Saybolt Furol Viscosity, the specification limits con- 
tained herein will be used as the basis for using or rejecting the material 
and the demerit schedule for Saybolt Furol Viscosity will not apply. If the 
material fails to meet specification limits, a second test will be run on the 
same sample. If the second test also fails, the material represented by that 
sample will be rejected and returned to the supplier. No payment will be 
made for rejected material or for the shipping or handling thereof. Do not 
blend any rejected material. Samples representing material that is accepted 
for use on the project will be forwarded to the Department’s Materials 
Division for further testing (excluding Saybolt Furol Viscosity tests) and 
the regular demerit schedule will apply. 


Note 1. Samples may be obtained by the dip method, providing the 
following conditions are met: 


(a) Samples are taken by the driver using a Humboldt Mfg. Co. H-2400 
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ASTM Oil Sampler or approved equivalent. The sampling is 
observed by the Engineer. 


(b) The supplier or the shipper provides the oil sampler and the driver 
handles and cleans it. The Department will accept no responsibility 
for the cleanliness of the sampling device or for the representative 
nature of the sample. 


(c) Provide a separate oil sampler for each delivery truck and trailer 
that is not equipped with a sampling valve. 


Do not clean oil samplers on State property. 


408.02.03 Screenings. Screenings shall meet the requirements of 
Subsection 705.03.04, for the size specified. 


CONSTRUCTION 


408.03.01 Distributors. The distributor shall meet the requirements 
of Subsection 404.03.02. Construct longitudinal joints only on the shoul- 
ders, or at the edge of travel lanes. 


408.03.02 Aggregate Spreader. The aggregate spreader shall be 
self-propelled and supported by at least 4 wheels equipped with pneumatic 
tires on 2 axles. Equip the aggregate spreader with positive control so that 
the required amount of material will be deposited uniformly over the full 
width of the bituminous material. 


408.03.03 Rollers. On a new surface, operate with each aggregate 
spreader, two pneumatic-tired rollers and one steel-wheel roller. On an 
old surface, operate no less than three pneumatic-tired rollers and no steel- 
wheel rollers. The pneumatic-tired roller shall meet the requirements of 
Subsection 401.03.04(b). The steel-wheel roller shall meet the require- 
ments of the Subsection 401.03.04 (a) or (c). 


408.03.04 Weather Limitations. Do not spread bituminous material 
when weather conditions are unsuitable, when the atmospheric tempera- 
ture is below 18 °C, or the pavement temperature is below 27 °C. Do not 
place screenings if there is a forecast of the atmospheric temperature 
falling below 2 °C within 24 hours of placement. 


408.03.05 Maintaining Traffic. When traffic is maintained, do not 
apply the surface treatment to more than half the width of the traveled way 
at a time, and keep the remaining half width free of obstructions and open 
for use by public traffic at all times. 


Do not place traffic on the newly placed bituminous material and 
screenings until they have sufficiently set and bonded. 
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When the newly completed surface treatment is open to traffic, control 
traffic by use of flaggers and a pilot car for a period of 6 hours or for such 
time as deemed necessary as follows: 


(a) Station a flagger at the beginning of each newly completed section, 
to stop oncoming traffic preparatory to piloting operations. Keep the 
flaggers on duty during the entire control period. 


(b) Move traffic control, as described above, ahead progressively as the 
newly completed surface is opened to traffic. 


408.03.06 Preparation of Surface. Place temporary lane line mark- 
ers according to Section 633 at least 24 hours before applying the screen- 
ings. Immediately before applying the bituminous material, thoroughly 
clean the surface to be treated of all dirt and loose material by sweeping 
with power brooms supplemented by hand brooms if necessary. Continue 
the cleaning process until the surfacing is exposed and all dirt and loose 
material is removed from the entire width of surfacing. 


Sweep the centerline and shoulders for the final striping. 


-408.03.07 Application of Bituminous Material. Uniformly apply 
bituminous material by means of a pressure distributor in a continuous 
spread. The temperature of the bituminous material shall conform to 
Subsection 406.03.04. Use the quantity of bituminous material per square 
meter as directed. If bituminous material penetrates the surface too rap- 
idly, a preliminary application of 0.45 L/m?’ may be required. Use a strip 
of building paper at least 0.9 m in width and with a length equal to that of 
the spray bar of the distributor plus 0.3 m, at the beginning of each 
spread. If the cutoff is not positive, the use of paper may be required at the 
end of each spread. Remove and dispose of the paper in a satisfactory 
manner. Move the distributor forward at proper application speed at the 
time the spray bar is opened. Correct any skipped areas or deficiencies. 
Carefully make junctions of spreads to assure a smooth riding surface. 


Do not apply bituminous material more than 50 m in front of the 
spreader. Cover immediately with screenings. 


Do not spread bituminous material more than 150 mm wider than the 
width covered by the screenings from the spreading device. Do not allow 
bituminous material to chill, set up, dry, or otherwise impair retention of 
the screenings. 


Park the distributor, when not spreading, so that bituminous materials 
will not drip on the surface of the traveled way. 


408.03.08 Application of Screenings. Immediately following the 
application of the bituminous material, spread screenings within 10% of 
the required rate per square meter. 
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In order to avoid building a raised longitudinal joint, when spreading 
screenings on the first width of bituminous material, do not apply screen- 
ings within 150 mm of the edge of the initial pass of bituminous material. 


Do not spread bituminous material and screenings over a greater dis- 
tance than can be rolled and finished within one day’s operation. 


Provide surface damp screenings at the time of application. Excess 
water on the aggregate surface will not be permitted. 


Do not operate the spreader at speeds which cause the screenings to roll 
over after striking the bituminous covered surface. 


On two lane travel ways, apply bituminous material and screenings to 
half of a given roadway at a time and in such a manner that every other 
days operation brings the limits of the surface treatment to a near common 
point. 


Cover the emulsified asphalt applied to the road surface with screenings 
before setting or breaking occurs. 


In order to eliminate hauling over the new surface treatment, begin 
screening operations at a point furthest from the material source and work 
toward the material source. Do not turn trucks on the new surface 
treatment. 


After the screenings have been spread, carefully remove any piles, 
ridges, or uneven distribution with flat bottom shovels, or other approved 
methods to insure against permanent ridges or bumps in the completed 
surface. Spread additional screenings by hand in whatever quantities 
required to prevent picking up by the rollers or traffic. 


408.03.09 Rolling. Begin rolling immediately behind the screening 
application to properly embed the screenings in the soft bituminous 
material. Commence rolling at the outer edge and proceed toward the 
inner edge on each spread. Continue rolling until the screenings are 
thoroughly set. 


Use an approved sequence of rollers and roller patterns. 


408.03.10 Removal of Loose Screenings and Surface Mainte- 
nance. Lightly broom the surface to remove all loose chips approxi- 
mately 3 hours after the start of the screening application. Do not apply 
heavy pressure to the broom core which will cause dislodging of chips 
from the surface. If specified in the contract documents, place a seal coat 
on the swept surface according to Section 407. 


Do not allow traffic on screenings until after the brooming and sealing 
Operations are completed. 
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Operate brooms at 6-9 km/hour with the brush rotation at 150 +50 rpm. 
Provide brooms capable of being adjusted for downward pressure. If 
operated at night, equip the broom with tail, stop, and directional lights 
and an amber strobe light. Use a minimum of 2 brooms. 


Remove and dispose of excess screenings which will interfere with 
drainage. 


Provide a water truck of sufficient size with a pressure type distributor 
equipped with a spray system that will ensure uniform application of water 
for dust control. 


Complete surface to a uniform appearance and free from ruts, humps, 
depressions or irregularities due to an uneven distribution of bituminous 
material or screenings. 


METHOD OF MEASUREMENT 


408.04.01 Measurement. Bituminous material will be measured by 
the metric ton. 


_ Screenings will be measured by the metric ton or cubic meter. 


The mass of any water added to the screenings before weighing will be 
deducted from the quantity measured for payment. 


BASIS OF PAYMENT 


408.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price bid per unit of measurement 
for the bid items listed below that are shown in the proposal. Payment will 
be full compensation for the work prescribed in this Section. 


If the results of the Cleanness Value test for screenings, as required in 
Subsection 705.03.04, is below 65, remove the seal coat represented by 
such test. No single Cleanness Value test will represent more than 500 t. If 
requested in writing and approved, seal coats containing screenings with a 
Cleanness Value below 65, but not less than 60, may remain in place. Pay 
to the Department as liquidated damages the following amount for such 
screenings left in place. 


Liquidated Damages 


Cleanness Value (Per metric ton) 
65 or over None 
62 to 64 $2.20 
60 to 61 $4.40 


The Department will deduct these amounts from any monies due, or that 
may become due, under the Contract. 
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Flagger and pilot cars will be paid for according to Section 624. 


Payment will be made under: 


Pay Item st. Pay Unit 
BTMUESTICU SAS aLl (LY DC) erect tte Me eae ee teers renee ene eee Metric Ton 
SCTEENIMES (SIZE) ihn eee nln ns een CRN O Mn at NO Metric Ton or Cubic Meter 
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SECTION 409 


PORTLAND CEMENT CONCRETE PAVEMENT 


DESCRIPTION 


409.01.01 General. This work consists of constructing Portland 
cement concrete pavement on a prepared surface. 


MATERIALS 


409.02.01 General. Material shall conform to the following Sections 
and Subsections: 


MCMIOTCIig tee eas) 5710 CRAM ee ec e eee Th JL ABN i Section 505 
Portland.@emernt@! SOc Bi FOU 2IOIs TOY SRO! De ABTS 28) Bf Section 701 
Corerete Curing "Materials; and*Admuxtureszen et ore Section 702 
Bates eater alc. 6 eee en eae eee See ee Subsection 706.03.01 
Pine wn gerepate. uit h) ae 5 ee i. ieee TORTS Subsection 706.03.03 
Prom poaler 1. ters 2 re eR VS Se) eee Subsection 707.03.07 
RV ater ye ree, yeh A eeetireeh ee et Penis eel tie Toy ine? pottesion Section 722 


Portland cement shall be Type II, Type V, or Type IP “‘blended”’ 
cement, except as otherwise provided in Subsection 409.03.13. 


409.02.02 Gradation Requirements. Gradation requirements shall 
conform to Subsection 501.02.02. 


409.02.03 Concrete Properties and Tests. Portland cement con- 
crete pavement shall conform to the following requirements and test 
methods: 


Test Test Method Requirements 
Flexural Strength of Concrete.............. Nev. T442 Subsection 409.03.13. See 
‘“NOTE (D)”’ 
Length of Drilled Cores......................--- Nev. T452 Subsection 409.04.02 
Proportions of Coarse Aggregate 
Oertesh (oncreteyertes. 2 Deu Nev. T449* Compliance with uniformity speci- 
fied in test method 
OE atl DIS Sa op Cae ied terse hd Nev. T439 or 
Nev. T438 Table I. See ““NOTE (A).”’ 
Evaluation of Profiles.....................-.------ Nev. T446 Subsection 409.03.11. 


Method of Test for Specific Gravity 
and Absorption of Coarse 
Agete vate ig se a Nev. T492 Min. saturated surface dry condi- 
tion 


[: 257s } 


409 PORTLAND CEMENT CONCRETE PAVEMENT 


Test Test Method Requirements 
Method of Test for Specific Gravity 
and Absorption of Fine 
Agorepate si 00 ee 2 pecs Nev. T493 Min. saturated surface dry condi- 


tion 
Enramed ‘Air Content sae ae. Nev. T431 Table I. See “‘NOTE (B).”’ 
Compressive Strength of Concrete.....Nev. T475 Subsection 409.03.01 See ““‘NOTE 


(C).” 
Unit Wt., Volume and Cement 
Factor of ‘Conereteii2. tt Nev. T435 Table I and Subsection 409.03.01. 


*Referee Test Method. 


Concrete will be sampled according to Test Method No. Nev. T425, 
except the sample will be taken from the truck with a square mouth shovel 
at the batch plant platform. The Engineer will test the concrete mix and 
inspect the batching procedures to ascertain compliance with the mix 
design. The Department will furnish the molds and machines for testing. 
Furnish the material and internal vibrators for making the tests. 


NOTE (A): Slump. Each truckload of concrete will be tested at the 
batch plant for ball penetration (Kelly Ball Test) according to Test Method 
No. Nev. T439. Only one Kelly Ball Test per truck need be performed. 
The ball penetration test will not be used for acceptance or rejection but 
only to indicate the consistency of the concrete. If the consistency appears 
to be out of specification, a slump test will be made immediately. If the 
first slump test does not meet the specification, a second test will be made 
immediately on the same load. The concrete will be accepted if the second 
test meets the specification or rejected and wasted if the second test does 
not meet the specification. Slump tests will be made according to Test 
Method No. Nev. T438. 


NOTE (B): Air Content. Entrained air content tests will be made at 
the batch plant platform with concrete sampled from the trucks. In 
addition to the minimum testing frequency, air tests will be made on the 
first 3 truckloads of concrete produced each morning and the first 3 
truckloads produced after shutdown of more than one hour. Slow down the 
batching operation to allow completion of each air test before the next 
batch is made so test results can be communicated to the batch plant 
operator and necessary correction can be made. If an air test does not meet 
the specification, a second air test from a new sample will be made 
immediately on the same load. The concrete will be accepted if the second 
air test meets the specification or rejected and wasted if the second air test 
does not meet the specification. Air content tests will be made according 
to Test Method No. Nev. T431. 


NOTE (C): Compressive Strength. Concrete cylinders will be 
molded and stored on the platform at the batch plant. Making and curing 
concrete cylinders will be according to Test Method No. Nev. T428. 
Compressive strength of concrete will be determined from ‘‘Strength 


[253 J 


PORTLAND CEMENT CONCRETE PAVEMENT 409 


Tests’’ in which the average strength of 3 standard cylinders shall consti- 
tute one strength test. Compressive strength tests will be made according 
to Test Method No. Nev. T475. One strength test will be made for each 
600 m?’ or 1400 t or portion thereof which will constitute a test lot. The 
location on the grade where the concrete sampled for compressive strength 
is placed will be recorded. 


NOTE (D): Flexural Strength. Flexural beams will be cast and 
stored on the platform at the batch plant. Beams will be prepared and 
tested according to Test Method No. Nev. T442, except that initial curing 
will be in the insulated shed on the platform. | 


409.02.04 Admixtures. Use admixtures conforming to Subsection 
501.02.03. 


CONSTRUCTION 


409.03.01 Classification and Proportions. Give not less than 32 
calendar days notification in advance of use of the proposed sources of 
materials. Make arrangements for the Engineer to obtain samples as 
required for testing purposes. 


When requested and approved in writing, samples will not be required 
from aggregate sources previously tested within the past year. 


Samples will not exceed 225 kg for each separate grading. Furnish a 
written statement giving the cement factor in kg/m’, the proportions of 
cement, water, and each size of aggregate by mass, in SSD condition, and 
the percentage of air in the concrete proposed for use in the work. If 
proposing to use an admixture other than an air-entraining agent, state its 
complete brand name and the quantity proposed to be used per kg of 
cement. The Engineer, after making such tests as he deems advisable, will 
either accept the proposed materials and proportions or suggest modifica- 
tions needed for acceptance. After acceptance of batch proportions and 
materials, do not alter them during the course of the work except as found 
necessary to maintain yield, cement factor, and unit mass within specifica- 
tion requirements. 


Do not make changes in batch proportions and materials as permitted in 
this Subsection without written prior approval. 


Maintain the moisture content of stockpiled aggregates in a SSD condi- 
tion according to Subsection 501.03.05. 


Maintain at least one week’s production supply of concrete aggregate in 
stockpiles during the paving operations. 


Proportion Portland cement concrete, using the aggregates tested, such 
that the requirements in this Subsection will be satisfied without falling 
below the minimum, or exceeding the maximum values given. 
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The cement factor of any individual batch placed in the work shall not 
be more than 8.4 kg/m? less, nor more than 14.0 kg/m? greater than the 
designated cement factor. Batch aggregates and report by mass to the 
Engineer. The masses used may be varied as necessary to comply with the 
above tolerances in cement factor. 


Combine coarse and fine aggregate in each batch of concrete in propor- 
tions that will produce a mixture within the grading limits for combined 
aggregates specified as follows: 


Grading Limits of Combined Aggregates 


Sieve Size Percent Passing by Mass 
50 mm 100 
37.5 mm 90-100 
25 mm 50-86 
19 mm 45-75 
9.5 mm 38-55 
4.75 mm 30-45 
2.36 mm 23-38 
1.18 mm 15-33 
600 ym 8-22 
300 pm 4-13 
150 ym 1-5 
75 pm 0-3 
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Class P.C.A.A. Concrete shall have a minimum 28 day compressive 
strength of 28 MPa. The 28 day compressive strength requirement will be 
evaluated for design requirements according to the “‘STATISTICAL 
EVALUATION OF CONCRETE STRENGTH”’ provisions of Subsection 
501.02.04, except that for trial batch approval, the average compressive 
strength of 5 standard 152 mm by 305 mm cylinders, taken from a single 
batch and tested at 28 days, shall be 20% greater than the specified 28 day 
compressive strength and no individual cylinder shall have a strength less 
than the specified strength. 


Compressive strength tests made for acceptance will be evaluated by the 
method set forth in Subsection 501.02.04. 


409.03.02 Equipment. 


(a) General. Equipment and tools necessary for handling materials 
and performing all parts of the work must be approved as to design, 
capacity, and mechanical condition. Provide this equipment on the site, 
available for inspection, testing, and approval before paving operations 
are started. Maintain all equipment, tools, and machinery in a satisfactory | 
working condition. 


Provide equipment of such capacity that the paver will operate continu- 
ously or at a constant rate of production. If any piece of equipment does 
not have sufficient capacity to keep pace with the other operations, the 
Engineer may limit the size of the batch or otherwise limit the rate of 
production to prevent poor workmanship, overloading of equipment, or 
frequent delays. 


Furnish equipment operating entirely or partially on the pavement, 
regardless of the age of the pavement, so that only rubber-tired wheels 
will come in contact with the pavement. 


(b) Batch Plant and Equipment. When the size of the batch of concrete 
aggregates to be mixed exceeds 1 m’, install and maintain in operating 
condition, an electrically actuated moisture meter that will indicate on a 
readily visible scale, the percentage of moisture in the fine aggregate as it 
is batched within a sensitivity of 0.5% by mass of the fine aggregate. 


For all batches with a volume of 1 m’ or more, provide the batching 
equipment conforming to one of the following combinations: 


1. Separate boxes and separate dial or beam scales for weighing each 
size of aggregate. 


Single box and dial or multiple beam type scales for all aggregates. 


Single box or separate boxes and automatic weighing mechanism 
for all aggregates. 
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In order to check the accuracy of batch masses, determine the gross 
mass and tare mass of batch trucks, truck mixers, and truck agitators, 
when ordered. Weigh the equipment on approved scales. 


Proportion aggregates and bulk cement for use in pavement by mass by 
means of automatic proportioning devices of approved type conforming to 
the requirements specified herein. 


Weigh bulk cement on scales separate and distinct from the aggregate 
hoppers. Interlock the discharge mechanism of the bulk cement hopper 
against opening before the full amount of cement is in the hopper, against 
closing before the contents of the hopper are entirely discharged and the 
scales are back in balance, and against opening when the amount of 
cement in the hopper is either over or under mass by more than 1% of the 
amount specified. 


Interlock the bulk cement batcher and aggregate batcher so that a new 
batch of cement cannot be started until all weigh hoppers are empty, the 
scale is at zero, and the discharge gates are closed. The interlock shall 
permit no part of the batch to be discharged until all aggregate hoppers 
and the cement hopper are charged with the correct mass. 


Design the discharge gate on the cement hopper so as to permit regulat- 
ing the flow of cement into the aggregate as approved. 


Control material discharged from the bins by gates or by mechanical 
conveyors. Interlock the means of withdrawal from the bins, and of 
discharge from the weigh box, so that not more than one bin can discharge 
at a time; that the order of discharge can be changed; and that the weigh 
box cannot be tripped until the required quantity from each of the bins has 
been deposited therein. Should a separate weigh box be used for each size 
of aggregate, all may be operated and discharged simultaneously. 


When the discharge from the bins is controlled by gates, actuate each 
gate automatically so that the required mass is discharged into a weigh 
box, after which the gate shall automatically close and lock. 


Design the automatic weighing device of the dial or multiple beam scale 
so that the number of proportions required may be set on the dial or dial 
control and beams at the same time, and that proportions and the sequence 
of weighing individual sizes may be changed without delay. 


Provide a weighing device which is automatic to the extent that the only 
manual operation required for proportioning the aggregates and cement 
for a batch is a single operation of a switch or a starter. 


Equip the batch plant with a numerical printout device that will make a 
continuous, permanent, and accurate record of the masses of cement, 
gravel, and sand as well as the amount of water and additives used in each 
batch of concrete. Give the record to the Engineer at the end of each 
production day. 
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Provide a stable platform with canopy from which the inspector can step 
onto the bed of the trucks in order to take samples. Locate platform no 
farther than 75 m from the mixer. Provide platform with a height equal to 
the height of the truck beds and at least 10.7 m long and 2.4 m wide with a 
2.4 m X 2.4 m X 2.4 m lockable insulated shed at one end for cylinder 
storage. Provide the platform with adequate railing and stairs with hand- 
rail down to ground level. Construct the platform of either wood or steel, 
and conforming to the standards contained in “‘Safety and Health Regula- 
tions for Construction’’ of the Department of Labor. Temperature control 
the shed in order to maintain the concrete test cylinders within the 
temperature range required by Test Method No. Nev. T428. Supply 
potable running water to the platform, 110 V electrical power, suitable 
lights, vibrators and outlets. Furnish radios or telephones so the inspector 
on the platform can communicate with the batch plant operator. 


(c) Mixers. Furnish mixing equipment conforming to Subsection 
501.03.06. 


(d) Finishing Equipment. Vibrators. Vibrate at a rate of not less than 
3,500 vibrations per minute for surface vibrators and 5,000 vibrations per 
minute for internal vibrators. Operate the amplitude of vibration to be 
perceptible on the surface of the concrete more than 300 mm from the 
vibrating element. Furnish a tachometer or other suitable device for 
measuring and indicating the actual frequency of vibrations. 


Do not rest vibrators on new pavements or side forms. Connect power 
to the vibrators so that vibration will cease when the forward or backward 
motion of the machine is stopped. 


(e) Concrete Saw. Provide sawing equipment adequate in number of 
units and power to complete the sawing with a water-cooled diamond edge 
saw blade or an abrasive wheel to the required dimensions and at the 
required rate. Provide at least one standby saw in good working order. 
Maintain an ample supply of saw blades at the site of the work at all times 
during sawing operations. 


(f) Forms. Use equipment utilizing stationary side forms or slip-form 
paving equipment. 

1. Side Form. Use only metal side forms, weighing not less than 26 
kg/m, without stakes. 


Furnish side forms of sufficient rigidity, both in the form and in the 
interlocking connection with the adjoining forms, so that springing will 
not occur under the mass of the subgrading and paving equipment or from 
the pressure of the pavement when placed. 


Furnish straight side form sections, free from warps, bends, indenta- 
tions, or other defects. Remove defective forms from the work. 
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2. Slip Form. Equip slip-form paving equipment with traveling side 
forms of sufficient dimensions, shape, and strength to support the concrete 
laterally for a sufficient length of time during placement to produce 
pavement of the required cross section. 


Do not create abrupt changes in longitudinal alignment of the pavement. 
Do not deviate more than 30 mm horizontally from the established 
alignment. 


(g) Vibrators for Testing Purposes. Provide adequate internal vibrat- 
ing equipment, including power, to enable the Engineer to perform tests. 


Furnish internal vibrators with rigid or flexible shafts, preferably pow- 
ered by electric motors, capable of operating at a frequency of 7,000 
vibrations per minute or greater. The outside diameter or the side dimen- 
sions of the vibrating element shall be at least 19 mm and not greater than 
38 mm. The length of the shaft shall be at least 600 mm. 


(h) Fogging Machine. Provide a fogging machine capable of applying 
water in the form of a fine mist spray over the entire width of the concrete 
pavement. Create fine mist by pumping water, or a combination of air and 
water under high pressure in combination with a suitable atomizing 
nozzle. Adapt fogging machine for intermittent or continuous use to 
prevent excessive wetting of the concrete, and make it capable of repeated 
passes in order to prevent shrinkage cracking of the concrete. An evapora- 
tion retarder may be used in lieu of the fogging machine, as indicated in 
Subsection 409.03.10. 


409.03.03 Preparation of Grade. Place concrete pavement on pre- 
_ pared roadbed. 


Keep the roadbed moist at the time of placing concrete. Do not create 
mud and pools of water by over wetting. Do not place the concrete on a 
muddy, soft, or frozen grade. 


409.03.04 Setting Forms. Before placing side forms, construct the 
underlying material to the proper grade. Place side forms with full bearing 
upon the foundation throughout their length and width of base and place to 
the required grade and alignment of the edge of the finished pavement. 
Support forms so that they will not deviate vertically at any time more 
than 30 mm from the grade established. 


Do not deviate more than 30 mm vertically from the top of any side 
form to a 3.6 m straightedge. Do not vary the inside face more than 60 
mm from a 3.6 m straightedge. Provide stake pockets and interlocking 
devices that will prevent movement of the form. 


Stake side forms firmly by means of steel stakes at each end of the 
section and at intermediate points not more than 1.5 m apart and design so 
that stakes may be driven through the base of the form. Provide forms 
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with means for locking stakes in position. Lay side form sections with an 
expansion gap of approximately 30 mm. Use stakes of sufficient length so 
that the side forms will be held firmly in place. Provide longer stakes if 
lateral movement of forms is greater than 60 mm while supporting moving 
equipment. 


Immediately in advance of placing pavement and after all subgrade 
operations are completed, true and maintain side forms to the required line 
and grade for a distance sufficient to prevent delay in placing the pave- 
ment. 


Keep side forms in place until the day after placing the pavement, and in 
all cases until the edge of the pavement no longer requires the protection 
of the forms. 


Thoroughly clean and oil side forms each time they are used. 


409.03.05 Reinforcement. Install reinforcing steel if required. 


Hold bar reinforcement accurately and firmly in position during the 
placing and compacting of the concrete without sagging by means of 
supporting devices to be left in place. Specifically manufacture the sup- 
ports for this purpose and design each support to support a minimum 
vertical load of 90 kg. 


409.03.06 Mixing. Mix concrete according to Subsections 
501.03.06, and 501.03.08, and the following requirements. 


Provide and maintain suitable nonresettable batch counter in proper 
operating order, which will correctly indicate the number of batches 
proportioned at the batching plant and mixed in the mixers. 


Thoroughly mix all concrete to a homogeneous appearance, without 
lumps of sand or cement or other evidence of undispersed cement. 


Mix concrete not less than 60 seconds or more than 90 seconds. The 
actual mixing time will be determined. Begin mixing time upon comple- 
tion of charging of all materials into the mixing drum. Mixing time ends 
when mix discharge begins. Transfer time in multiple drum mixers is 
included in mixing time. Remove the contents of an individual mixer drum 
before a succeeding batch is emptied therein. 


Charge the batch into the drum so that a portion of the mixing water 
enters in advance of the cement and aggregates. Uniformly add all water 
in the drum by the end of the first 15 seconds of the mixing period. Keep 
the throat of the drum free of such accumulations as may restrict the free 
flow of materials into the drum. 


409.03.07 Placing Concrete. Prevent delay in delivery and placing 
of the concrete. An interval of more than 45 minutes between placing of 
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any 2 consecutive batches or loads will constitute cause for stopping 
paving operations. If so ordered to shut down, make a contact joint at the 
location and of the type directed in the concrete already placed. 


Place concrete pavement in 3.6 m traffic lane widths separated by 
contact joints, or place monolithically 2 or more lanes wide without a 
contact joint, but with a longitudinal weakened plane joint at each traffic 
lane line. 


Do not use water for retempering any concrete. 


Do not use any concrete showing improper proportions of materials, 
including water. Remove and dispose of any such unsatisfactory concrete. 


Protect freshly placed concrete from damage by any cause. Repair all 
damage. 


Protect expansion joint material while depositing fresh concrete adja- 
cent thereto. 


Adequately barricade concrete work in all directions to protect the 
work. 


-Equipment that damages the cement-treated base will be prohibited from 
traveling thereon. 


Do not place concrete on bituminous surface with a temperature greater 
than 32 °C. If necessary, cool the bituminous surface by watering suffi- 
ciently in advance of concrete placement. 


409.03.08 Spreading, Compacting, and Shaping. 


(a) Side Form Construction. Distribute the concrete uniformly with a 
mechanical spreader. 


Vibrate, screed, and tamp the spread concrete by a machine or 
machines. 


Vibrate the concrete, for the full paving width, by means of surface 
vibrators with internal vibrators adjacent to each longitudinal edge or by 
some other method of vibration that produces equivalent results without 
segregation. 


Furnish adequate machines to perform the work required at a rate equal 
to the progress of the mixer. Any delay in excess of 15 minutes in 
vibrating, screeding, and tamping will constitute cause for stopping the 
mixer until the machines performing such work are again in proper 
position in the paving train. 


Perform screeding and tamping by making at least 2 complete passes 
over the entire area of the pavement. On the first pass, adjust the tamper to 
produce the proper tamping action and do not operate the tamping bar 
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during the second pass unless otherwise directed. Adjust the screeds to an 
elevation slightly above grade so that when properly consolidated and 
finished, the completed surface of the pavement will be at the established 
grade, true to the cross section shown on the plans, and free from porous 
areas. Keep the tops of the forms or the adjacent pavement and the contact 
surface of the crawler tracks or wheels clean by effective devices attached 
to the machine. Maintain the travel of the machine true without lift, 
wobble, or other variation tending to affect precision screeding. During 
each pass of the machine, maintain a roll of concrete ahead of the front 
screed for the entire width of pavement being placed and except when 
making an expansion joint, do not operate the machine beyond that point 
where the roll of concrete can be maintained. Use equipment to produce a 
surface requiring minimum cutting during the floating and final finishing 
as specified in Subsection 409.03.10. 


Concrete required to be placed in widths less than a traffic lane may be 
compacted and shaped by a powered mechanical compacting and shaping 
machine, supplemented by hand methods as necessary. Where hand com- 
paction is performed, construct the tamper of heavy plank which length 
exceeds the width of pavement by a minimum of 250 mm; shoe with a 
heavy strip of metal for a tamping surface; and stiffen adequately to 
maintain the required shape during use. For concrete production in excess 
of 30 m?/hr, and where all compaction is performed by hand methods, use 
a minimum of 2 tampers. 


Use the hand tamper with a combined tamping and longitudinal motion 
raising it from the side form and dropping it to consolidate the concrete. 
Keep a surplus of concrete in front of the hand tamper and continue 
tamping until the required cross section is obtained and the mortar flushes 
slightly to the surface. 


Where hand compaction is performed on grades in excess of 5%, use a — 
light strike board constructed similar to the heavy tamper following the 
heavy tamper or tampers to correct any displacement caused by flow of the 
‘concrete. 


(b) Slip-Form Construction. References at reasonable intervals on 
both sides of the roadway, for line and grade control of the placing 
operations will be established. Furnish, place, maintain, remove, and 
dispose of such supports, wire devices, and materials as may be required 
to provide continuous line and grade reference controls to the placing 
machine or paver. Equip the slip-form paver with a control system which 
will automatically sense and simultaneously control the laying and trim- 
ming of the materials to the specified longitudinal and lateral grade, from 
both sides of the roadway. Automatically actuate the control systems from 
independent line and grade control references through a system of 
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mechanical sensors or sensor directed devices which will maintain the 
equipment at the proper transverse slope and at the proper elevation to 
obtain the required thickness and surface. 


Spread, consolidate, screed, and float-finish the freshly placed concrete 
with slip-form paving equipment in such a manner that a minimum of 
finishing with a hand float, will be required. 


Distribute the concrete uniformly into final position by the slip-form 
paver without delay. 


Effectively consolidate the concrete, for the full paving width, by 
internal vibration with transverse vibrating units or a series of equally 
spaced longitudinal vibrating units. If a series of longitudinal vibrating 
units are used, equally space them at intervals not to exceed 0.75 m, 
measured center to center. 


The term “‘internal vibration’? used above shall mean vibration by 
means of vibrating units located within the specified thickness of pave- 
ment section and a minimum distance ahead of the screed equal to the 
pavement thickness. 


Protect the previously constructed or existing pavements from damage 
by the paving equipment. 


At locations inaccessible to slip-form paving equipment, place concrete 
pavement by methods and equipment conforming to the requirements for 
placing concrete in widths less than a traffic lane, as specified in Subsec- 
tion 409.03.08(a). At such locations, use stationary side forms conform- 
ing to Subsection 409.03.02(f)1. Finish locations inaccessible to the 
slip-form paving equipment by the hand float method and equipment 
specified in Subsection 409.03.10(c). 


409.03.09 Joints. 


(a) General. Joints in pavement will be designated as longitudinal and 
transverse contact joints, transverse expansion joints, and longitudinal and 
transverse weakened plane joints. 


Construct transverse joints at the angle to the centerline of the pavement 
shown on the plans. Construct faces of both transverse and longitudinal 
joints normal to the surface of the pavement. 


Keep sawed joints clean and free of all foreign material after completion 
of shoulder work and before acceptance of the contract. 


Use tie bars for all longitudinal contact joints and longitudinal weakened 
plane joints. Place Sraight Ge bars mechanically by an approved method.> 
Tie bars will not be required in transverse weakened plane joints. Use tie 
bars conforming to AASHTO M31 Grade 300 or Grade 400 steel and 
epoxy coat as specified in Section 505. 
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Tie bars may be bent at right angles against the form of the first lane 
constructed and straightened into final position before the concrete of the 
adjacent lane is placed. If an ‘‘S’’ shaped bend is formed in straightening 
the bar, do not allow the offset from a straight line to be more than 30 mm. 
In lieu of bent tie bars, approved 2 piece connectors may be used. 


Dowel bars are required for all transverse weakened plane joints as 
shown on the plans. 


Place the dowel bars within 25 mm of the planned transverse and depth 
location and within 50 mm of the planned longitudinal location. Place the 
dowel bars parallel to the pavement surface and centerline within a 
tolerance of 13 mm in 450 mm. 


Do not interrupt the forward movement of the finishing beam or screed 
by the inserting of the dowel bars. 


Provide a positive method of marking the locations of the transverse 
joints. 


Dowel bars shall be plain, round, smooth, coated bars, free from burrs 
or other deformations detrimental to free movement of the bars in the 
concrete. Provide dowel bars of the size and length shown on the plans 
and with at least one end sawed. Dowel bars shall be Corrosion Resistant 
Dowel Bars meeting the requirements of AASHTO M254, Type B, except 
the core material shall be of steel meeting the requirements of AASHTO 
M31, grade 300 or 400, or the equivalent, except that the bend test will 
not be required. The coating material shall meet the coating material 
requirements of AASHTO M284. Apply an approved bond breaker to the 
coated bar before the insertion in the concrete. Use the type of bond 
breaker as recommended by the coating manufacturer. Submit certified 
test results showing compliance with all requirements of AASHTO M254 
for approval. In particular, see the Pull-Out Test requirement of M254. 
Perform this test on bars to which the proposed bond breaker has been 
applied. The test report shall identify the type of bond breaker used. 


Place dowel bars by one of the following methods: 


1. Automatic Dowel Bar Inserter Method. The automatic dowel bar 
inserter shall have a successful performance history. Submit docu- 
mentation regarding performance history of the dowel bar inserter 
for approval. 


Place and consolidate the pavement to full depth before insertion of 
the dowel bars. 


Insert the dowel bars into the concrete ahead of the finishing beam 
or screed. 


2. Wire Basket Method. Use wire basket type supports specifically 
manufactured for this purpose. Determine the type of dowel sup- 
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porting baskets as well as the method of anchoring. Submit the 
proposed method of using wire basket supports, including shop 
drawings of the proposed dowel baskets and proposed method of 
anchoring the dowel baskets for approval. Dowel bars may be tack 
welded at alternating ends, to the basket assemblies, to prevent 
slippage. No portion of the dowel support assembly shall cross the 
transverse joint. 


Securely anchor and construct dowel bar assemblies to firmly hold 
all the dowel bars at the specified depth and alignment. Remove 
spacer wires after the assemblies are staked in position. 


Do not start paving until the approved assemblies are in place at 
least 60 m in advance of the paving. Stop paving at any time that 
approved assemblies are not in place at least 60 m in advance of the 
concrete placement operation. This requirement may be waived by 
the Engineer upon written request by the Contractor and approval 
by the Department, in areas where access is restricted, or other 
construction limitations are encountered. 


Approval of the initial placement. of basket assemblies shall not 
constitute acceptance of the final position of the dowel bars. 


Consolidate the concrete around the dowel bars such that no voids 
exist. Do not supplement consolidation by the use of hand held 
vibrators. 


Regardless of the placement method chosen, after the initial day’s 
placement of the concrete pavement, suspend operations until the 
Engineer has sufficient time to inspect dowel positioning to insure 
proper placement of the dowels. 


Perform coring of the initial concrete placement, as directed, as part 
of the dowel placement tolerance verification. Core a minimum of 6 
bars. Provide additional coring throughout the project to confirm 
dowel placement as directed. 


Dowel and tie bar positioning will be randomly checked by coring 
or other methods. Joints containing dowels that do not meet specifi- 
cations will be rejected. Replace rejected joints by an approved 
method. No additional payment will be made for replacement of 
slabs and joints required due to joints (dowel placement) not meet- 
ing the specified tolerances. 


Control the positioning of dowels in a manner such that dowels 
meet the specified tolerances. If at any time dowels are found to be 
installed improperly, the paving operations will be suspended and 
operations shall not begin until the Contractor has demonstrated to 
the Engineer that the problem which caused the improper dowel 
positioning has been corrected. 
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(b) Contact Joints. Contact joints are those made _by placing fresh 
concrete against hardened concrete at planned locations. —s, 


Connect concrete on both sides of longitudinal contact joints with tie 
bars as shown on the plans. ! 


When the plans require the construction of keyways, construct the 
grooved portion of the keyway as part of the pavement width being placed. 


(c) Weakened Plane Joints. Space transverse weakened plane joints 
4.5 m on center and perpendicular to centerline. Saw transverse weakened 
plane joints by cutting the pavement with a power driven saw. Saw cut the 
grooves for transverse weakened plane joints to the dimensions shown on 
the plans for ““Transverse Weakened Plane Joint, Double Saw Cut.’’ 
Initially saw cut the 3 mm wide transverse joint within 16 hours after the 
concrete has been placed. Perform the 10 mm wide transverse reservoir 
saw cutting no sooner than 24 hours after the concrete has been placed. 
Do not perform the initial weakened plane saw cutting and reservoir saw 
cutting at the same time or in one operation. 


Saw longitudinal weakened plane joints by cutting the pavement with a 
power driven saw at all lane lines and except as hereinafter provided, at all 
shoulder lines. Where the combined width of the Portland cement con- 
crete pavement shoulder and adjacent lane is 4.9 m or less, omit the 
longitudinal joint between the shoulder and the lane. Saw cut the grooves 
for longitudinal weakened plane joints to the dimensions shown on the 
plans for ‘‘Longitudinal Weakened Plane Joint, Single Saw Cut.’ Saw 
longitudinal weakened plane joints within 16 hours, after concrete has 
been placed on permeable cement treated base material and within 24 
hours on all other types of base material. 


Construct sawed joints before uncontrolled pavement cracking occurs; 
however, do not saw joints until the concrete has hardened enough to 
prevent tearing or raveling during the sawing operations. Determine the 
exact time to saw joints. 


Immediately revise any procedure used to saw joints which results in 
premature uncontrolled cracking. Repair damaged areas or random cracks 
as specified herein and as directed. Repair any spalled or chipped concrete 
along the joints as approved. 


Do not saw where volunteer transverse cracks exist. If a volunteer 
transverse crack falls within 1.5 m of the location of a proposed sawed 
joint, omit the sawed joint. Joints sawed in violation of the provisions in 
this paragraph will not be paid for. 


Repair portions of curing seal which are disturbed by sawing operations 
by spraying the areas with additional curing seal. 


Keep a standby power saw on the project at all times when concrete 
paving operations are under way. 
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Seal sawed longitudinal and transverse weakened plane joints with joint 
sealant material s forma 
the details shown on the plans. Before sealing, clean the joint by jet water 
blasting or yar aTaeiee iti ab Pasive! Use recovery equipment as required 
by local air and water quality ordinances. Immediately before sealing, 
blow joints clean and dry. Before placing the joint sealer, place a nonab- 
sorptive closed cell bond breaker cord in the joint to the depth shown on 


the plans. Install the joint sealer material according to the manufacturer’s 
recommendations. 


Prevent spills or excess sealer material from coming in contact with the 
horizontal surface of the concrete pavement on either side of the joint. 
Satisfactorily remove any such spills or excess material. 


1 be tested after placement for proper curing accord- 
ing to Test Method No. Nev. T450. 


Repair the joint seal upon removal of the curing test plug with the same 
brand sealant. Remove and replace sealant from any area that did not cure 
uniformly. 


_At the plug, the sealant thickness will also be checked to ensure that the 
depth is within tolerances shown on the plans. 


Remove and replace sealant from any area that is not within the 
specified depth tolerances. 


For plain jointed (non-doweled), concrete pavements, at approach slabs 
with skews of 20° or less, place a transverse weakened plane joint 3.6 m 


to 4.6 m from and parallel to the end of the approach slab. From this joint 
warp the subsequent transverse weakened plane joints to the angle shown 
in the plans. When warping joints, locate each joint not less than 3.6 m 
nor more than 4.6 m from the adjacent joints. Once the transverse 
weakened plane joints are warped to the angle shown in the plans, begin 
saw cutting them at the intervals shown in the plans. 


For plain jointed (non-doweled) concrete pavements, at approach slabs 
with skews greater than 20°, make the transverse weakened plane joint 
saw cuts normal to the roadway alignment control line from the corner of 
each step and at 3.6 m increments as needed. Beyond the approach slabs, 
make | transverse weakened plane joint saw cut 3.6 m to 4.6 m from the 
extreme end of the approach slab and normal to the roadway alignment 
control line. From this joint warp subsequent transverse weakened plane 
joints to the angle shown in the plans. When warping the transverse 
weakened plane joints, locate no joint less than 3.6 m nor more than 4.6 m 
from the adjacent joints. Once transverse weakened plane joints are 
warped to the angle shown in the plans, begin saw cutting them at the 
intervals shown in the plans. 
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(d) Transverse Expansion Joints. Construct transverse expansion 
joints at st foaches as shown on the plans and as specified 
herein. Construct the expansion joints at the approach slabs after any 


required grinding of the concrete pavement and approach slabs has been ~ 
completed. 


Furnish and install preformed joint filler in the concrete pavement at 
approach slabs. . 


Form or saw cut the concrete pavement joint opening to the specified 
width and depth shown on the plans for placement of the preformed joint 
filler. Form or saw cut the joint with a tolerance of plus zero and minus 3 
mm between joint faces. Air blast with abrasive, all joint surfaces, then 
thoroughly clean the open joint with compressed air. } 


Keep the joint clean and free of loose material, dirt, dust, grease, oil or 
other foreign matter. Make smooth and surface dry before installation of 
the filler. Install preformed joint filler of a height such that the top surface 
is 12 mm below the finished surface of the concrete pavement. Before 
inserting the filler into the open joint, coat all sides of the material which 
will be in contact with concrete with a joint lubricant and adhesive 
recommended by the manufacturer of the filler material. 


The preformed joint material shall be as specified in the Special Provi- 
sions. : 


(e) Repai s, Spalls, Raveling, and Tearing. Repair volunteer 
cracks and spalls, and raveling and tearing at sawed joints before opening 
the pavement to public traffic. 


Volunteer cracks shall be classified as either plastic shrinkage cracks or 
random cracks based on the following definitions. 











and are 10 


AO 


or as Ss) I _ The crack 
leng hn is ‘generally 50-mm.fo 600 Ti d crac d from 
50 O € rt. They are normally caused by ie 1 aed evapora- 
tion of water from the surface. They occur soon after the concrete has 
been placed. 





Repair plastic shrinkage cracks as hereinafter specified for volunteer 
cracks unless the cracking exceeds 50% of the slab area, in which case 
remove and replace the slab. The area of pipasieeblitiaiapnenandeksins in 
square meters shall be numerically equal to otal length in meters of all 

shrinkage cracks, except that a short shrinkage crack within 300 mm of a 
~ longer crack will not be measured. 
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tt . Repair random cracks as hereinafter specified 
eer cracks unless the extent of random cracking i iS SO severe as to 
divide the slab into 3 or more pieces, in which case remove and replace 
the slab. If both plastic shrinkage and random cracks occur in the same 
slab each type will be considered separately. 









Répair all volunteér’cracks within C any sawed joint by injec 
the total length of t “Ai 


Saw and seal all other volunteer cracks, whether longitudinal or trans- 
verse to centerline, according to Subsection 409.03.09(c), for “‘longitudi- 
nal.weakened plane joint, single saw cut.’’ 





Where volunteer cracks cross or are partially coincident with sawed 
joints, either take protective measures to prevent entry of epoxy into saw 
cuts sufficient to reduce the calculated minimum groove depth or, remove 
accumulations of epoxy in saw cuts by resawing to the calculated mini- 
mum depth before opening the pavement to any traffic, but not later than 
72 hours after injecting the epoxy. 


Perform injection of cracks with epoxy only during the period beginning 
at 11:00 p.m. and ending at 7:00 a.m. or as directed. Do not inject cracks 
with epoxy before a period of 10 days has elapsed after the concrete has 
been placed. Perform epoxy injection before traffic is permitted on the 
pavement. When epoxy injection is not performed within 30 working days 
after the pavement is placed, such work may be ordered to be started. 
Complete the work within 30 working days after receiving said order. 


In making epoxy injection repairs, apply a surface seal to prevent escape 
of epoxy and place entry ports at intervals to allow filling the entire length 
of crack. Use surface seal material, and injection procedures, without 
damaging the texture and appearance of the pavement surface. HEC 

equipment. Do not use pressure pots. l 





Provide 100 mm diameter cores of epoxied cracks at the rate of five 
relatively evenly spaced cores for each 50 m of epoxied crack. If the total 
length of cracks to be epoxied exceeds 50 m, the rate of coring may be 
reduced to one core for each additional 30 m of epoxied crack provided 
the methods and equipment are producing satisfactory results. Extend 
cores through the entire depth of pavement and include the full depth of 
crack. Location of cores will be determined. Inject additional epoxy in 
cracks where epoxy has penetrated to less than 80% of the crack depth 
until a minimum of 80% of the crack depth has been filled. Such cracks 
may require additional cores for verification as directed. Completely fill 
holes resulting from coring with epoxy of the same quality as used to 
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inject the crac injecti 
Apply the sealer according to the manu ree 


er’s recommendations. Use e 
th the sealer cannot, adequately fil 






Repair any joints racks with spalls more than 15 mm deep 
which exceed 12 mm in width and 90 mm in length that occur before 
‘pavement is open to public traffic. Repair sawed joints with excessive 
raveling or tearing. Prepare by removing all weak fractured concrete and 
cleaning surfaces to receive the patch. Following cleaning of the excavated 
area and before placement of the concrete patch, apply a prime coat of 
epoxy conforming to AASHTO M235 (ASTM C881), Type V, to the 
entire surface to be patched. Immediately apply patch material conforming 
to Subsection 502.03.15 following the application of the prime coat. Use 
an insert, or other means, to prevent bonding both sides of planned joints 
together. 


409.03.10 Finishing. 


(a) General. Provide adequate lighting facilities if required for finish- 
ing operations. 


At the start of each day’s work, mark at the edge of the pavement 
nearest the outside shoulder with an approved stamp, containing the 
Contractor’s name, the month, day, and year such section is placed, and 
the Engineer’s station 150 m back from the location of the joint. Make the 
stamp approximately 300 mm by 600 mm in size. 


In case fine cracks or hair checks appear in newly placed concrete 
before it is thoroughly set, apply water to the concrete surfacing, in the 
form of a fine fog mist until the finishing operations are completed and the 
curing is applied. 


Apply the fog mist to the area between the finishing machine and the 
tining machine. If the combination of fogging and curing compound 
application are not, or will not be effective in preventing plastic shrinkage 
cracking, stop paving operations until environmental conditions improve 
substantially or until other preventative measures are approved in writing. 


In lieu of the fogging machine, an evaporator retarder such as Confilm 
made by Masters Builders or an approved equal may be used. Apply 
retarder uniformly on the full width of pavement immediately after the 
oscillating screed. The material shall form a monomolecular film on the 
surface of the fresh plastic concrete to retard moisture evaporation. Apply 
retarder according to the manufacturer’s recommendations. 


In advance of curing operations first texture the concrete pavement with 
a drag strip of burlap and then with a mechanical spring steel tine device 
which will form grooves transversely to the centerline. Space tines ran- 
domly between 15 mm and 25 mm apart with a nominal spacing of 20 mm 


[ 276 ] 


PORTLAND CEMENT CONCRETE PAVEMENT 409 


center to center. Make tines of rectangular cross section and of sufficient 
thickness and resilience to result in grooves 2 mm to 3 mm wide and 3 mm 
to 5 mm deep in the finished concrete pavement surface. 


Operate the tine machine at a speed which keeps up with paving 
operations. 


Leave a 25 mm gap between each tine strip to prevent overlapping the 
tined surface and producing a weak surface area. 


Do not tine the surface adjacent to the transverse weakened plane joint. 
The untined area is to extend to no less than 15 mm nor more than 50 mm 
from the centerline of the transverse weakened plane joint. Omit tining at 
this location for a total width no less than 40 mm and no more than 100 
mm uniformly throughout the project. 


(b) Oscillating Screed Method. Provide free floating oscillating screed 
device attached to the slip-form paver, behind the conforming pan, which 
is capable of performing final finishing on the concrete surface. 


The machine shall have a lightweight aluminum float 300 mm wide and 
a minimum of 3.6 m long, which oscillates fore and aft in the direction of 
traffic. Provide float able to traverse the entire concrete slab from edge to 
edge. 


Connect the float in such a way that it is driven (oscillated), yet it is free 
floating on the surface of the concrete. 


Adjust and set the movements of the float according to concrete surface 
conditions and forward speed of the paver. 


(c) Hand Float Method. Finish the surface of the concrete smooth and 
true to grade with 2 wooden floats 4.8 m long, 25 mm thick and 100 mm 
wide, rigidly ribbed and with adjusting screws between the rib and float 
bars at not more than 600 mm centers, to insure a true and flat surface on 
the under side at all times. Operate each float from the side of the 
pavement and with the float parallel with the centerline of the pavement. 
Use the edge of the float to cut down all high areas, and float the material 
so removed into the depressions until a true surface is obtained. Lap each 
successive passage of the float just over the previous path. Upon comple- 
tion of the passage, bring the float back and the overlap between the 2 
passages smoothed. 


Operate the floats as far back of the tamping machine as the concrete 
remains workable and use a number of passes sufficient to remove all 
irregularities. 


Make available at least one spare float in good condition at all times. 


(d) Final Finish. After the preliminary finishing has been completed, 
round the edges of an initial pavement lane to a 12 mm radius. Round 
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transverse contact joints, expansion joints, and joints adjacent to an 
existing pavement to a 6 mm radius. 


In advance of the curing operations, or as directed, texture the pavement 
with a drag strip of burlap or other device which will produce scoring 
parallel to the centerline. The burlap drag shall consist of one or more 
pieces of burlap fastened to a cross member riding on the subgrade or side 
forms by means of wheels or skids to form a continuous strip of burlap the 
full width of the pavement. Keep drags clean and free from encrusted 
mortar. Discard drags that cannot be cleaned and substitute new drags. 
Grind or score completed concrete pavement, which does not have a 
satisfactory skid resistant surface texture, by abrasive means to provide a 
satisfactory surface texture. 


409.03.11 Riding Tolerances. Produce finished pavement surfacing 
which conforms to the following surface tolerance requirements. 


(a) Straightedge Measurement. The Engineer will perform this mea- 
surement. When a straightedge 3.6 m long is laid on the finished surface 
and parallel with the centerline of the highway, the surface shall not vary 
more than 3 mm from the lower edge of the straightedge. When a 
straightedge 3.6 m long is laid on the finished surface and at right angles 
with the centerline and extending from edge to edge of traffic lane, the 
surface shall not vary more than 6 mm from the lower edge of the 
straightedge. Use abrasive means to remove any points that are high in 
excess of the straightedge tolerances. 


(b) Profilograph Measurement. Furnish and operate a profilograph, as 
specified in Subsection 402.03.03, at the time and date ordered. 


Measure profiles 1 m from and parallel to either traffic lane line. 
Measure profiles for the entire length of each traffic lane. 


Pavement within 10 m of a bridge deck or approach slab shall meet the 
profile requirements set forth in Subsection 502.03.16. 


Complete initial runs of the profilograph before opening the new pave- 
ment to public traffic whenever practical. Only flagging costs for traffic 
control required for the initial running of the profilograph will be paid for. 


Submit the profile graphs immediately thereafter for evaluation. A 
profile index will be calculated for each 0.1 km of traffic lane measured 
according to Test Method No. Nev. T446. 


The finished surface shall have a profile index of 80 mm/km or less, and 
not more than 8 mm/0.1 km, as measured and calculated according to Test 
Method No. Nev. T446. Should the profile index exceed the allowable 
indexes, discontinue the paving operations until other means and equip- 
ment are proposed for trial and are approved. 
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Grind areas exceeding the profile index requirements and areas repre- 
senting high points on the profiles having deviations in excess of 7.5 mm 
as measured according to Test Method No. Nev. T446. Remeasure ground 
areas for conformance with the profile index and for high points in excess 
of 7.5 mm. 


Perform additional grinding as necessary to extend the ground area 
laterally to the nearest lane line or edge of pavement and longitudinally to 
lines normal to the pavement centerline. 


The grinding machine for correcting pavement exceeding the profile 
requirements shall be power driven, self-propelled and specifically 
designed to remove, profile, smooth, and texture concrete pavement. Use 
grinding machine with a wheel base of not less than 3.6 m, equipped with 
a rotating powered mandrel drum studded with diamond blades with a 
cutting head not less than 0.9 m wide. Equip the grinding machine with an 
effective means for controlling dust and other particulate matter. 


Do not cause strain or damage to the underlying surface of the pavement 
with the grinding machine. Do not use grinding and texturing equipment 
that causes ravels, aggregate fractures, spalls, or disturbance of joints. 


Perform grinding in a longitudinal direction. Satisfactorily grind to 
produce a uniform textured surface over the surface areas designated for 
grinding. 


Regroove any ground areas as directed to meet the requirements of 
Subsection 409.03.10 for a tined surface finish. 


Pick up and dispose of materials produced from grinding and grooving, 
including water used for their operations, outside the right of way accord- 
ing to Subsection 107.14. 


409.03.12 Curing. 


(a) General. Cure Portland cement concrete pavement for 72 hours by 
either method specified in this Subsection, subject to the conditions set 
forth in Subsection 501.03.09(a). In case of low temperatures, increase 
the curing period according to the provisions of Subsection 501.03.10(b). 


(b) Curing Compound Method. Except as modified herein, cure by 
use of curing compound as specified in Subsection 501.03.09(c). Do not 
apply the curing compound until all patching and surface finishing, except 
grinding, has been completed. When directed during periods of hot 
weather, continue fogging of the concrete with water after curing com- 
pound is applied until it is no longer required. Such fogging after the 
application of the curing compound will be paid for as extra work as 
provided in Subsection 104.03. 


Cure Portland cement concrete pavement with a white pigmented curing 
compound applied in 2 approximately equal applications. Apply the 
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second application in the opposite longitudinal direction as the first and 
within 30 minutes after the first applications. Use either a white pigmented 
curing compound-wax base conforming to Subsection 702.03.01, or a 
bridge deck curing compound conforming to Subsection 702.03.04. Uni- 
formly spray surfaces of the concrete pavement which are exposed to the 
air so as to obtain total coverage of the concrete surfaces. The rate of each 
application of white pigmented curing compound-wax base at any point, 
shall be 0.30 +0.10 L/m’, and the average rate of each application shall 
be 0.30 +0.05 L/m’. The rate of each application of bridge deck curing 
compound, at any point, shall be 0.20 +0.05 L/m’, and the average rate of 
each application shall be 0.20 +0.03 L/m’. Equip power operated spray- 
ing equipment for application of curing compound with an operational 
pressure gage and means of controlling the pressure. 


Apply the compound immediately after the moisture sheen begins to 
disappear from the surface, but before any drying shrinkage or craze 
cracks begin to appear. In the event of any delay in the application of 
curing compound, immediately start application of water with an atomiz- 
ing nozzle as specified in Subsection 501.03.09(b), and continue until the 
application of the compound. Immediately repair any damaged portions of 
the compound film with additional compound before the expiration of 72 
hours after the concrete is placed. 


After the completion of the curing period, remove the wax-based curing 
compound from the pavement surface by sand blasting in those areas 
intended to receive permanent pavement marking. 


(c) Waterproof Membrane Method. Cure by use of waterproof mem- 
brane material as specified in Subsection 501.03.09(d). 


409.03.13 Protection of Pavement. Do not place concrete on frozen 
ground nor mix or place it while the atmospheric temperature is below 2 
°C, unless adequate means are employed to heat the aggregates and water, 
and satisfactory provisions made for protecting the work. 


Stop placing concrete before the quantity of rainfall is sufficient to cause 
a flow or wash the surface. 


Replace concrete which has been damaged, upon written notice from the 
Engineer. 


Protect concrete from freezing or frost for a period of 5 days after 
placing. Do not allow the temperature of the surface of the concrete to 
drop below 4 °C for this period of 5 days. 


Where public traffic will be required to promptly cross over the new 
pavement, use Type III Portland cement in concrete. When Type III 
Portland cement is used in concrete, and if permitted in writing, the 
pavement may be opened to traffic as soon as the concrete has developed a 
modulus of rupture of 3.8 MPa. 
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_ Unless directed do not permit traffic or equipment on the pavement 
_ before a period of 10 calendar days after the concrete has been placed, nor 
before the concrete has developed a modulus of rupture of at least 3.8 
MPa, as determined by Test Method No. Nev. T442. 


Motor graders used to shape the shoulder material adjacent to the new 
pavement may be permitted to ride upon 1 edge of the previously placed 
concrete at the end of 72 hours, provided that no damage is done on the 
pavement edge by reason of such operation. Repair any damage to the 
pavement resulting from such operations. 


Request in writing to place the tracks of the paving equipment on the 
pavement after a period of 3 days after the concrete was placed, and the 
concrete has developed a modulus of rupture of at least 2.7 MPa.:Do not 
locate any part of the track closer than 300 mm from the edge of 
pavement. Do not exert more than 138 kPa pressure on the pavement by 
the paver track. In case of visible cracking of, or other damage to the 
pavement, immediately discontinue operation of the paving equipment on 
the pavement. 


METHOD OF MEASUREMENT 


409.04.01 Measurement. Concrete pavement will be measured by 
the square meter. 


Saw and seal transverse and longitudinal weakened plane joints will be 
measured by the linear meter. Volunteer cracks will not be included in the 
length of transverse or longitudinal weakened plane joints measured for 
payment. 


Joint filler will be measured by the linear meter. 


Repairing or removing and replacing slabs in which volunteer cracking 
occurs before the requirements of Subsection 409.03.13, for allowing 
traffic or equipment on the pavement have been satisfied, will not be 
measured for payment. Repairing or removing and replacing slabs in 
which volunteer cracking occurs after said requirements have been satis- 
fied, will be measured for payment if it is determined that all specification 
requirements were fulfilled. Upon such determination, the cost of repair- 
ing volunteer cracks as described in Subsection 409.03.09(e), shall be 
borne equally by the State and the Contractor. Such division of cost will be 
made by determining the total cost of such work by the provisions in 
Subsection 109.03, and paying to the Contractor half of such cost under 
contract item ‘‘Repair Volunteer Cracks.”’ 


409.04.02 Pavement Thickness. Construct concrete pavement 
according to the thickness requirements of the plans and specifications. Do 
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not construe the tolerances allowed for subgrade construction and other 
specification provisions which may affect thickness to modify such thick- 
ness requirements. 


The primary unit of pavement will be the area of pavement placed in 
each day’s paving operations. Within each primary unit of pavement, 
there may be an area or areas which have been determined to be a 
secondary unit or units of pavement, as provided in Subsection 
409 .04.02(b). In such case, the primary unit area will be reduced by the 
secondary unit area included therein. 


After requirements of Subsection 409.03.13 have been met, thickness 
measurements will be made in each primary unit of pavement at the rate of 
not less than one measurement for each 300 m, or fraction thereof, of 
pavement placed in each traffic lane, auxiliary lane or shoulder. The exact 
location and number of thickness measurements within each primary unit, 
both longitudinally and transversely, will be determined. Thickness mea- 
surements will be made at approximately uniform intervals throughout 
each primary unit of pavement. 


If required, secondary thickness measurements will be made as pro- 
vided in Subsection 409.04.02(b). 


Pavement thickness variation, if any, from the thickness requirements of 
the plans and specifications will be determined. Such variation will be 
determined as either excess or deficient thickness. 


(a) Thickness Deficiency of Not More Than 15 mm. If the thickness 
measurements in a primary unit are deficient in thickness by not more than 
15 mm, thickness variations in such unit will be averaged, algebraically, 
to determine the average thickness deficiency, if any, in said primary unit. 
For the purpose of determining the average thickness deficiency, an excess 
thickness variation of more than 5 mm greater than the thickness specified 
will be considered to be 5 mm greater than the specified thickness. 


For each primary unit of pavement which is deficient in average thick- 
ness, pay to the Department as liquidated damages, or at the Department’s 
option, have deducted from any money due, or to become due from the 
Department, an amount set forth in the following schedule: 


Average Thickness Liquidated Damages 
Deficiency (mm) (% of bid price) 
9 sie nd haere emclek drape decoder chy sche a vals eho inter tones St 0 
ahs Cel Se a ae Se Me Leah eet nee LRT EEE TS ¥ Cod 10 
TOGA ORO LIBS TOS, PoE Se ee, 15 
1011295. 222 a oe ees lall sary St? oy 29 
PE fe! emacs he RR en SS airainness Lael RE ys F 30 


(b) Thickness Deficiency of More Than 15 mm. If the thickness 
measurement made in a primary unit is deficient in thickness by more than 
15 mm, secondary thickness measurements and dimensions of the second- 
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ary unit area where the apparent thickness deficiency is more than 15 mm 
will be determined. The determination of the limits of said secondary unit 
area will be made by making secondary thickness measurements in each 
panel of pavement adjacent to the panel in which the original measurement 
in the primary unit was made. This procedure will continue, regardless of 
unit boundaries, until such secondary unit area is bounded by panels in 
which the secondary measurement is deficient in thickness by 15 mm or 
less. | 


Panels are the areas bounded by longitudinal and transverse joints and 
pavement edges. If a transverse weakened plane joint has been omitted at 
the location where a volunteer crack exists, by the provisions in Subsec- 
tion 409.03.09(c), the volunteer crack will be considered as a transverse 
joint only if the pavement adjacent thereto is not to be removed and 
replaced. 


After eliminating the secondary unit area, or areas, and the thickness 
measurements therein from consideration, the average thickness defi- 
ciency, if any, of the remainder of primary unit areas will be determined 
as provided in Subsection 409.04.02(a). Secondary thickness measure- 
ments made outside of a secondary unit area may be used to determine 
average thickness deficiency, if any, in the remaining primary unit area in 
which they are taken. 


Each panel in which secondary thickness measurements are made will 
be deemed to be of the thickness shown by such measurement. 


After determining the limits of the secondary unit area, determination 
will be made of which panels, within such area, if any, will be required to 
be removed and replaced according to procedure 1, below, and the panels, 
if any, which will remain in place according to procedure 2, below. 


1. Remove and replace the concrete pavement in such panels with 
concrete pavement meeting the thickness and all other requirements 
of the contract documents. If the area to be removed is not bounded 
by longitudinal or transverse joints, saw and seal weakened plane 
joints at the designated locations. Lower subgrade as necessary to 
meet the full thickness requirements. 


2. Leave such panels of pavement in place without payment. 


The cost of secondary thickness measurements made by the provisions 
in this Subsection, including filling of any necessary holes with concrete, 
will be deducted from any money due, or that may become due, under the 
contract. 


No additional compensation or extension of time will be granted due to 
any of the provisions in this Subsection. 


No additional compensation will be allowed for any pavement con- 
structed in excess of the thickness requirements of the contract documents. 


10 
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Additional thickness measurements may be requested in secondary unit 
areas if the numbers are insufficient to fairly indicate the actual thickness 
of pavement placed. Such additional measurements will be used in deter- 
mining the average thickness variation. The location of all such additional 
thickness measurements will be as determined. The cost of all such 
additional measurements made, including filling of any necessary holes 
with concrete, will be deducted from any money due, or that may become 
due, under the contract. 


409.04.03 Compressive Strength. If concrete placed is shown by 
test to be below the specified 28 day compressive strength, a determination 
will be made as to whether the concrete shall be removed and replaced or 
allowed to remain in place. If after review, the concrete is allowed to 
remain in place, liquidated damages will be determined according to 
Subsection 502.04.01. 


Price adjustments for strength and thickness will be determined sepa- 
rately. 


BASIS OF PAYMENT 


409.05.01 Payment. The accepted quantities, measured and 
adjusted as provided above, will be paid for at the contract price per unit 
of measurement for the pay items listed below that are shown in the 
proposal. Payment will be full compensation for the work prescribed in 
this Section. 


Reinforcement, except tie bars and dowel bars, will be paid for as 
provided in Section 505. 


Payment will be made under: 
Pay Item Pay Unit 


Portland"€ement ‘Concrete Pavement ((MicKMESS ) ooo co- coco tadecpecsccsccsnecarteecceenrae Square Meter 
Saw and Seal Transverse Weakened Plane Joints... eeeseecececceenecneneeneneee Linear Meter 
Saw and Seal Longitudinal Weakened Plane Joints... -.-.-ssscesccceseeoeeneees Linear Meter 
(size); Expansion Joint (saw: cut)zyo..... 2 ES Se Linear Meter 
Repair Volunteer Cracks... Mee eres eye En Ot, Force Account 
POUIe HIMCL S176 yo het tect eee ate eee eee ry Ore Serene ore et eee ne ee Linear Meter 
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PORTLAND CEMENT CONCRETE 


DESCRIPTION 


501.01.01 General. This work consists of Portland cement, fine 
aggregate, coarse aggregate, water and when specified, admixtures, pro- 
portioned, placed, and cured. 


MATERIALS 


501.02.01 General. Material shall conform to the following Sec- 
tions: 


WiAlGtekEy Ap emereh toe Lanes gee. eae Ate 5 ANA el PRD St hd Nd he Section 722 
Aperesaic forPortland Cement (Products. 218016. 2. A oe Uh es Section 706 
Portland Gementiang.. 22°" sere a). Oe) gD. ee Pe age Section 701 
Concrete Curing, Materials and Admixtures.......0: 4 hie teenth cles de Section 702 


Use lightweight aggregates specified in Subsection 706.03.02 only 
where lightweight concrete is specified or is approved. 


501.02.02 Gradation Requirements. The gradation requirements 
represent the extreme limits in determining the suitability of material. 
Maintain the gradation from any one source at a uniformity such that 
variations in the fineness modulus will not exceed +0.2 from the ‘“‘Base 
Fineness Modulus’’ for any one source. The ‘‘Base Fineness Modulus’”’ 
shall be the average of the first 10 fineness modulus values (or the average 
of all preceding values if less than 10 have been completed) from any one 
source. Fine aggregate from any one source having a variation in fineness 
modulus of more than 0.2 as prescribed above will be rejected or may be 
accepted subject to approved changes. The fineness modulus of fine 
aggregate will be determined by adding the cumulative percentages, by 
mass, of material retained on each of Standard Metric sieves 4.75 mm, 
2.36 mm, 1.18 mm, 500 pm, 300 pm, and 150 pm, and dividing by 100. 


Do not mix or store fine aggregates from different sources of supply in 
the same stock pile. Do not use them alternately in the same class of 
construction or job-mix without written permission. Such permission will 
be contingent on amending the job-mix and batch masses as necessary to 
protect the quality of the concrete produced. 


If the fine aggregate for a job-mix is to be a composite material from 2 
Or more sources, proportion material from respective sources separately 
or blend by methods which will maintain the degree of uniformity or 
gradation required. 
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Produce and stockpile adequate supplies of aggregate sufficiently in 
advance of construction operations as to permit sampling and testing 
before use. 


Place coarse aggregates which vary widely in gradation in separate 
stockpiles or bins and recombine in approved proportions. Store different 
sizes of aggregates in stockpiles sufficiently removed from each other to 
prevent the materials at the edges of piles from becoming intermixed. 


If the source changes for any size of aggregate, allow time for the 
Engineer to determine the concrete-making properties as provided in 
Subsection 501.02.04. 


501.02.03 Admixtures. Air-entraining admixtures and water reduc- 
ers and retarders shall conform to Subsections 702.03.02 and 702.03.03. 


Admixtures used in Class EA Concrete, Modified (Major) shall be an 
approved chemical admixture for concrete, meeting the requirements of 
ASTM C494. Use Type *‘A’’ admixture when the anticipated high temper- 
ature for the day is 27 °C or below. Use Type *“‘D’’ admixture when the 
anticipated high temperature is above 27 °C. When either Type ‘‘A’’ or 
‘‘—D’’ admixture is used the maximum slump allowed will be 65 mm. Do 
not adjust the water-cement ratio once the chemical admixture has been 
incorporated into the mix. 


Do not use admixtures without written permission, except as otherwise 
provided in these specifications. 


Except as provided herein for pozzolan do not use admixtures to replace 
cement. Do not use admixtures containing chlorides as CL- in excess of 
1% by mass in prestressed concrete. If admixtures are used to entrain air, 
to reduce the water-cement ratio, to retard or accelerate setting time, or to 
accelerate the development of strength, use them at the rate of dosage 
specified or as approved. 


When the use of an air-entraining agent is specified, add it in a quantity 
conforming to Table I of Subsection 501.03.04. 


When a High Range Water Reducing admixture is used, the slump 
requirements in Table I of Subsection 501.03.04 shall apply to the con- 
crete before the admixture is added, and the slump of the concrete after the 
admixture is added shall not exceed 150 mm. 


Accurately measure admixtures into each batch by approved methods. 


Except as otherwise provided for air-entraining agents, submit samples 
of admixtures proposed for use in advance of intended use sufficiently to 
permit tests to be made to determine compliance with claimed properties. 


Discontinue use of admixtures whose properties are not uniform. 
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Dispense admixtures in liquid form. Use dispensers with sufficient 
capacity to measure at one time the full quantity required for each batch. 
Unless liquid admixtures are added to premeasured water for the batch, 
arrange their discharge into the batch to flow uniformly into the stream of 
water. Do not vary dosages of liquid admixtures from the dosage approved 
by more than 5%. Design equipment for measurement for convenient 
confirmation of the accuracy of measurement. If more than one liquid 
admixture is used, dispense each by separate equipment unless otherwise 
permitted in writing. 


When water-reducing agents or water-reducing retarders are used, do 
not exceed the dosage of the admixture which will result in an increase in 
the drying shrinkage of the concrete in excess of 20% when used in 
precast, prestressed concrete; 10% when used in cast-in-place prestressed 
concrete; 10% when used in cast-in-place reinforced concrete; or 3% 
when used in non-reinforced concrete pavements. 


Water reducers shall reduce the water demand of concrete for a given 
slump at least 7% when used at the maximum dosage recommended by the 
manufacturer. Do not use set retarders in dosages greater than those 
recommended by the manufacturer, nor more than that needed to obtain 
the desired retardation. The strength of the concrete containing the admix- 
ture, at the age of 48 hours and longer, shall not be less than that of similar 
concrete without the admixture. 


When proposing to use an air-entraining admixture which has been 
previously approved, submit a certification stating that the admixture is 
the same as that previously approved. If proposing an admixture for use 
essentially the same (with only minor differences in concentration) as 
another previously approved material, submit a certification stating that 
the product is essentially the same as the approved admixture and that no 
other admixture or chemical agent is present. 


Either before or during construction, the Engineer may require that the 
admixture selected be further tested to determine its effect upon the 
strength of the concrete. The 7 day compressive strength of concrete 
containing the admixture under test shall not be less than 88% of the 
strength of concrete made with the same materials, the same cement 
content, and consistency, but without the admixtures. 


Subject to the following conditions, pozzolan conforming to Subsection 
702.03.06, may be used to replace up to 17%, by mass, of the required 
Portland cement in concrete. 


Do not replace Type III Portland cement or Type IP “‘blended’’ cement 
with pozzolan. 


The replacement of cement with pozzolan shall be at a rate of 1.2 kg of 
pozzolan for each kg of Portland cement. 
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Store pozzolan in separate weather-tight facilities. 


501.02.04 Concrete Making Properties. Portland cement concrete 
shall be subject to the following requirements and test methods: 


Nev. T475* 











Table I of Subsection 
501.03.04 


Compressive Strength of 
Molded Concrete Cylinders 







Making and Curing Concrete 
Compression and Flexure Test 
Specimens in the Laboratory 









Making and Curing Concrete 
Compression Test Specimens in 
the Field 















Table I of Subsection 
501.03.04 


Unit Weight and Cement Fac- 
tor, Fresh Concrete 


Method of Test for Specific 
Gravity and Absorption of 
Coarse Aggregate 


Method of Test for Specific 
Gravity and Absorption of Fine 
Aggregate 















Table I of Subsection 
501.03.04 







Min. saturated surface 
dry condition 







Min. saturated surface 
dry condition 







Table I of Subsection 
501.03 .04 


Nev. T438 or 
Nev. T439** 

















Coring Concrete Nev. T474 Subsection 502.04.01 


*The compressive strength requirements of Portland cement concrete will be based on the 
strength test, which is defined as the average of the breaking strength of 3 standard, 152 mm by 305 
mm, cylinders at 28 days. 


**Unless otherwise required, Test Method No. Nev. T438 will be used. 


The strength test, as defined above, will be required for each 75 m’, or 
portion thereof, placed each day. Other cylinders may be made and broken 
for information purposes. 


STATISTICAL EVALUATION OF CONCRETE STRENGTH. 
Proportion Portland cement concrete using the aggregates tested, such that 
the compressive strength requirements in Table I will be satisfied. The 28 
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day concrete strength will be used as the basis for acceptance. A strength 
test shall consist of the average strength of 3 cylinders fabricated and 
tested according to Test Method No. Nev. T475. Compressive strength 
tests made for acceptance will be evaluated by the moving average 
method. A moving average is defined as the numerical average of 5 
consecutive 28 day strength test results. The first individual test results 
shall start a moving average and shall meet the moving average strength 
requirements. Until 5 test results are available, the moving average shall 
be the numerical average of the existing individual test results. 


The minimum moving average strength required shall be the specified 
28 day strength with no more than 1 in 10 consecutive tests being allowed 
to fall below 95% of the specified strength. Should concrete used in the 
work fail to conform to these requirements, make corrective changes, 
subject to written approval, in the material mix proportions, in the 
concrete fabrication procedures, or take other corrective action, before 
placing additional concrete. In addition, make such corrective changes 
when the compressive strength of concrete tested at 7 days indicates, in the 
judgment of the Engineer, that the concrete will not attain the required 
compressive strength of 28 days. 


-If more than 1 in 10 consecutive tests indicate a strength below 95% of 
the specified strength, the concrete represented by all tests below 95% of 
specified strength will be subject to the provisions in Subsections 
502.04.01 and 504.04.01. Any concrete represented by a single test, 
which indicates a strength of less than 85% of the specified strength, will 
be rejected or reviewed as provided in Subsections 502.04.01 and 
504.04.01. 


‘Prequalify materials, mix proportions, mixing equipment, and proce- 
dures proposed for use, before placement of such concrete. Accomplish 
prequalification by submission of acceptable certified test data or trial 
batch test reports. Prequalification data will be based on the use of the 
same materials and mix proportions to be used in the work. 


Certified test data must indicate that not less than 90% of at least 20 
consecutive 28 day tests exceed the specified strength, and none of the 
tests are less than 95% of specified strength. Fewer than 20 consecutive 28 
day tests may be submitted as certified test data, but acceptance will be 
subject to evaluation and approval. In no case shall the number of tests be 
fewer than 10. Include the most recent strength tests made on concrete of 
the proposed mix design and made within one year before its proposed 
use. 


Trial batch test reports must indicate that the average compressive 
strength of 5 standard 152 mm by 305 mm cylinders, taken from a single 
batch and tested at 28 days, is at least 15% greater than the specified 28 
day compressive strength and no individual cylinder shall have a strength 
less than the specified strength. The prequalification requirements may be 
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accomplished by substituting test data for concrete tested at 7 days, and 
such test data will be considered acceptable if it shows that concrete will 
attain the required compressive strength at 28 days. Supply test data in the 
report from a trial batch produced not later than 30 days before its 
proposed use. Whenever air-entrainment is required, the air content of 
trial batches shall be within the range of the air content specified for the 
concrete. Obtain trial batch test data from a qualified testing laboratory or 
from the same batch plant that will produce the concrete. 


Produce trial batches only from supplies of aggregates produced, stock- 
piled and approved for use on the project. Trial batches produced from 
material sampled from deposits and artificially processed to simulate 
processing methods will not be accepted. 


Perform all tests for prequalification according to either the appropriate 
Nevada test method or the comparable ASTM or AASHTO test methods. 
Use testing equipment in good condition and properly calibrated. If the 
tests are performed during the life of this contract, notify the Engineer 
sufficiently in advance of performing the tests so that he can witness the 
test procedures. 


Include the following information in the certified test data or trial batch 
test reports: 


(a) Date of mixing. 
(b) Mixing equipment and procedures used. 


(c) The size of batch in cubic meters, and the mass, type, and source of 
all ingredients used. 


(d) Slump of the concrete. 
(e) The air content of the concrete if an air entraining agent is used. 


(f) The age at the time of testing and strength of all concrete cylinders 
tested. 


(g) The unit mass of the concrete. 


(h) Grading, specific gravity (bulk SSD), and absorption of the aggre- 
gates (Trial batch tests only). 


All certified test data or trial batch test reports shall be signed by an 
official of the firm which performed the tests. 


Additional prequalification by testing of trial batches will be required 
before making any changes which, could result in a lowering of the 
strength or durability of the concrete. 


Produce and test trial batches at a sufficiently early date so that the 
progress of the work is not delayed. 
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Perform all mix designs and trial batch tests using accredited laborato- 
ries. Accreditation shall be obtained from one of the following national 
accrediting programs: 


1. American Association of State Highway and Transportation 
Officials (AASHTO) 
444 North Capitol St., N.W. Suite 225 
Washington, D.C. 20001 


2. American Association for Laboratory Accreditation (A2LA) 
656 Quince Orchard Road #704 
Gaithersburg, MD 20878-1409 


3. National Voluntary Laboratory Accreditation Program (NVLAP) 
NVLAP Program 
Bldg. 411/Room A124 
Gaithersburg, MD 20899 


The minimum required test methods and procedures the certificate of 
accreditation shall include are: ASTM C1077, C31, C39, C40, C117, 
C127, C128, C136, C138, C143, C172, C173, C192, C617, or AASHTO 
equivalents. 


CONSTRUCTION 


501.03.01 Equipment. Employ approved methods in performing the 
work. Use approved equipment, tools, and machinery for handling materi- 
als and executing any part of the work. Have necessary equipment on hand 
and approved before concrete operations are begun. 


Maintain the equipment in good condition and adjustment. Remove 
concrete mixers and other equipment which are not adequate or suitable 
for the work. 


Provide adequate internal vibrating equipment, including power, to 
enable the Engineer to fabricate concrete cylinders for testing purposes. 


Furnish internal vibrators with rigid or flexible shafts, preferably pow- 
ered by electric motors, capable of operating at a frequency of 7,000 
vibrations per minute or greater. The outside diameter or the side dimen- 
sions of the vibrating element shall be at least 19 mm and not greater than 
38 mm. The length of the shaft shall be at least 600 mm. 


501.03.02 Protecting and Sampling Cement. Provide suitable 
means of storing and protecting the cement against moisture or other 
injurious effects. Sacked or bulk cement which has become partially set or 
which contains lumps of caked cement will be rejected and shall be 
immediately removed from the work site. 
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Do not mix different brands of cement during use or in storage, nor use 
alternately in any one structure. Use the same brand and kind of cement in 
a given structure above the ground line. 


Pile the sacked cement as to permit access for tally, inspection, and 
identification of each shipment. 


Obtain from the cement company a certificate stating that the cement 
delivered to the work complies with the specifications for the type of 
cement specified for use. Deliver 2 copies of the certificate which is dated, 
signed, and indicates the quantity of shipment. 


Upon receipt of the Certificate of Compliance, the Engineer may permit 
the use of the cement. 


When a Certificate of Compliance is not furnished, do not use the 
cement in the work until a release for its use has been received from the 
Department’s Materials Division. Give the Department sufficient time to 
make a 7 day test on approved brands of cement in common use, and a 28 
day test on new or unapproved brands of cement. 


Whenever it is determined by subsequent laboratory tests of mill or field 
samples that the cement does not comply with the specifications, subse- 
quent use of cement from the same cement company will be delayed, if 
required by the laboratory, until tests can be made on each lot of cement 
delivered. 


Remove from the work any cement not conforming to the specifications, 
or damaged by exposure to moisture. 


501.03.03 Storage of Aggregates. Perform the handling and storage 
of aggregates as to prevent segregation or contamination by foreign 
materials. 


In placing materials in storage or in moving them from storage to the 
mixer, discontinue any method which may cause the segregation, degrada- 
tion, or the combining of material of different gradings which will result in 
any stockpile or bunker failing to meet specified requirements; and repro- 
cess or waste the materials. 


501.03.04 Classifications and Proportions. Give not less than 32 
calendar days notification in advance of use of the proposed sources of 
materials and make arrangements for the Engineer to obtain samples as 
required for testing purposes. 


When requested, exceptions to the above requirement may be granted in 
writing by the Engineer under either of the following conditions: 


(a) The concrete structures on the project are minor in nature, such as 
culvert headwalls, manholes, small boxes, sidewalks, etc., gener- 
ally, when the total concrete is less than 100 m°. 
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(b) When the aggregate source has been previously tested within the 
past one year and accepted by the Department. 


Samples will not exceed 225 kg for each separate grading. Furnish a 
written concrete mix design giving the cement factor in kg/m’, the sources 
and proportions of cement, water, and each size of aggregate by mass in a 
saturated surface dry condition, per m’ of concrete and the percentage of 
air in the concrete proposed for use in the work. If proposing to use an 
admixture or additive, state its complete brand name and the quantity 
proposed to be used per m’ of concrete. 


Proportion Portland cement concrete by mass, such that the require- 
ments in Table I will be satisfied. Give advance notice in writing when any 
changes are to be made in the batch proportions. In the case of Class EA 
concrete no changes will be allowed without new laboratory trial testing 
and subsequent approval. 


Do not vary batches of concrete more than plus or minus 50 kg/m’ in 
unit mass from design mix. The cement factor of any individual batch 
placed in the work shall not be more than 8.4 kg/m’ less, nor more than 
14.0 kg/m’ greater than the cement factor. Batch aggregates and report by 
mass to the Engineer. The masses used may be varied as necessary to 
comply with the above tolerances in cement factor and unit mass. 


For ‘‘Class EA Concrete, Modified (Major)’’ perform laboratory trial 
tests to determine strength and compatibility of all materials (as specified 
in Table I of this Subsection and in Subsection 501.02.03) to be used. 
Have an approved laboratory perform the tests and furnish documentation 
of such tests. Laboratory trial batches may be observed by the Engineer. 
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501.03.05 Proportioning Methods. Except as hereinafter noted, 
aggregate bins shall conform to either (a) or (b) as follows: 


(a) Store each specified size of aggregate in a separate bin. Provide each 
bin with an individual outlet gate, designed and constructed to 
prevent leakage when closed. Design the gates to cut off quickly and 
completely. 


(b) Weigh each size aggregate individually in a single bin. Provide a 
satisfactory method to eliminate any excess material resulting from 
over-charging of the bin before the material reaches the surge 
hopper. 


(a) and (b) above will not be required when batching for culvert 
headwalls, manholes, small boxes, sidewalks, etc., and the total quantity 
of Class A, AA, D, or DA concrete called for on the project does not 
exceed 300 m’. 


Proportion all aggregates by mass, with the exception that aggregates 
for culvert headwalls, short pieces of curbs and gutter, or small sections of 
sidewalk and related minor work may be proportioned either by mass or 
volume. Furnish and use measuring boxes of known capacity to measure 
each size of aggregate proportioned by volume. 


Weigh bulk cement separately when the batch is 1 m’ or more. The scale 
and weigh hopper for the cement shall be separate and distinct from the 
aggregate hopper or hoppers. Interlock the discharge mechanism of the 
bulk cement hopper against opening before the full amount of cement is in 
the hopper, against closing before the contents of the hopper are entirely 
discharged and the scales are back in balance, and against opening when 
the amount of cement in the hopper is under mass by more than 1% of the 
amount specified. An interlock system is not required on projects having 
less than 300 m? of concrete in the proposal. 


Scales utilized in the proportioning device may be of the springless dial 
type or of the multiple beam type. 


If of the dial type, the dial shall be of such size and so arranged that it 
may be read easily from the operating platform. 


If of the multiple beam type, provide the scales with an indicator 
operated by the main beam which will give positive visible evidence of 
over or under mass. Design the indicator so that it will operate during the 
addition of the last 180 kg of any weighing. The over travel of the 
indicator hand shall be at least 1/3 of the loading travel. Enclose the 
indicator against moisture and dust. 


Insulate weighing equipment against vibration or movement of other 
Operating equipment in the plant. When the entire plant is running, the 
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scale reading and cutoff shall not vary from the mass designated by more 
than 1% for cement and 1.5% for any size of aggregate, nor 1% for the 
total aggregate in any batch. 


Use approved scales with a Certificate of Inspection as required in 
Subsection 109.01. 


Should separate supplies of aggregate and material of the same size 
group, but of different moisture content or specific gravity be available at 
the proportioning plant, make withdrawals from one supply exclusively 
and the material therein completely exhausted before starting upon 
another. 


Use stockpiled aggregates in a saturated surface dry condition just 
before batching. The moisture content of the aggregate shall be such that 
no visible separation of moisture and aggregate will take place during 
transportation from the proportioning plant to the point of mixing. Stock- 
pile aggregate containing excess moisture before use until sufficiently 
dried to meet the above requirements. 


Mix batches with cement in contact with damp aggregates within 30 
minutes after being proportioned. Construct batch trucks hauling more 
than one batch of cement and aggregate so that materials do not flow from 
one compartment to another during haul or discharge. 


Handle and measure coarse and fine aggregate separately. Empty 
cement directly into charging skip of the mixer. Measure water either by 
volume or by mass. 


Use tanks or other equipment sufficiently accurate for measuring and 
discharging water into the mixer so that the amount of water delivered to 
the mixer for any batch shall not vary more than 1% from the required 
quantity of water for any position of the mixer with respect to level plane. 
Arrange the tanks or other equipment so as to permit the checking of the 
amount of water delivered by discharging into measured containers. 
Discharge water rapidly in one operation into the mixing drum without 
dribbling. Design the equipment so that water from the source of supply 
cannot enter the measuring tank while the water is being discharged from 
the measuring tank into the mixer. 


501.03.06 Machine Mixing. 


(a) General. Mix concrete in mechanically operated mixers, except 
that when permitted, batches not exceeding 0.25 m’ may be mixed by hand 
methods according to Subsection 501.03.07. Attach permanent legible 
plates on mixers showing manufacturer’s rated capacity, mixing speeds, 
and serial number. 


Mixers may be stationary mixers or truck mixers. Agitators may be — 
truck mixers operating at agitating speed or truck agitators. Attach a metal 
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plate or plates on each mixer and agitator in a prominent place on which is 
plainly marked the various uses for which the equipment is designed, the 
manufacturer’s guaranteed capacity of the drum or container in terms of 
the volume of mixed concrete and the speed of rotation of the mixing drum 
or blades. 


Furnish samples of the fresh concrete and provide safe and satisfactory 
facilities for obtaining the samples. 


Concrete mixers may be of the revolving drum or the revolving blade 
type. Operate the mixing drum or blades uniformly at the mixing speed 
recommended by the manufacturer. 


Maintain the temperature of materials as charged into the mixer such 
that the temperature of the mixed concrete at the time it is placed in final 
position is not less than 10 °C nor more than 32 °C as specified in 
Subsection 501.03.10(b). Aggregates and water used for mixing shall not 
exces (65° °C. 


Mix concrete for structures for a period of not less than 1 minute nor 
more than 5 minutes after all materials, including water, are in the mixer. 


Batch and charge cement into the mixer by means that will not result 
either in loss of cement due to the effect of wind, or in accumulation of 
cement on surfaces of conveyors or hoppers, or in other conditions which 
reduce or vary the required quantity of cement in the concrete mixture. 


Operate stationary mixers having a capacity of 1 m’® or more and all 
paving mixers with an automatic timing device that can be locked by the 
Engineer. Interlock the timing device and discharge mechanisms so that 
during normal operations no part of the batch will be discharged until the 
specified mixing time has elapsed. 


Do not exceed 30 minutes total elapsed time between the intermingling 
of damp aggregates and cement and the start of mixing. 


Do not use mixers and agitators which have an accumulation of hard 
concrete or mortar or worn blades. 


When central-mixed concrete is furnished and non-agitating hauling 
equipment is used for transporting concrete to the delivery point, for 
Portland cement concrete pavement, complete discharge into the concrete 
paver within 45 minutes after the addition of the cement to the aggregates. 


(b) On-Site Mixed Concrete. When mixing at the site of the work, use 
mixers of the paving or stationary type. Do not exceed the rated capacity 
of mixers as determined by the standard requirements of the AGC, except 
as follows: 


In paving mixers used for Portland cement concrete pavement, concrete 
slope protection, curbs, and sidewalks, the size of batch may exceed the 
rated capacity of the mixer to a total of 0.92 m’ in 27 E mixers and 1.15 
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m? in 34 E mixers. When such paving mixers are operating on grades in 
excess of 6%, the size of batch shall not exceed 0.84 m? in 27 E mixers 
nor 1.06 m’ in 34 E mixers. Design the mixer to hold the overcharge 
without spillage and to not reduce the uniformity and strength of the 
resulting concrete. | 


(c) Ready-Mixed Concrete. Ready-mixed concrete shall include 
central-mixed, shrink-mixed and transit-mixed concrete. Shrink-mixed 
concrete is that which has been mixed partially in a stationary mixer and 
the mixing completed in a truck mixer. 


Do not exceed the rated capacity in truck mixers and truck agitators as 
determined by the current standard requirements of the Truck Mixer 
Manufacturers Bureau. Do not exceed the rated capacity in stationary 
mixers as determined by the standard requirements of the AGC. 


Store approved cement at the concrete plant in such a manner that it can 
be identified and kept separate from other cement. 


Transport ready-mixed concrete for structures in truck mixers or truck 
agitators. 


The mixer, when loaded to capacity, shall be capable of combining the 
ingredients of the concrete into a thoroughly mixed and uniform mass 
within the specified time, and of discharging the concrete with a satisfac- 
tory degree of uniformity. The agitator, when loaded to capacity, shall be 
capable of maintaining the mixed concrete in a thoroughly mixed uniform 
mass and of discharging the concrete with a satisfactory degree of uni- 
formity. 


Mixers and agitators will be examined periodically for changes in 
condition due to accumulation of hardened concrete or mortar or to wear 
of the blades. When any such change of condition is found, subject the 
concrete to the slump tests. If the tests indicate that the concrete is not 
being properly mixed, correct the faulty equipment before its further use 
is allowed. 


Equip truck mixers with electrically or mechanically actuated revolution 
counters by which the number of revolutions of the drum or blades may 
be readily verified. Use counters of the continuous-registering, non- 
resettable type, which accurately register the number of revolutions, and 
mount on the truck mixer so that the Engineer may safely and conven- 
iently inspect them from alongside the truck. 


When a truck mixer is used, mix each batch of concrete for not less than 
70 nor more than 100 revolutions of the drum or blades at the rate of 
rotation designated by the manufacturer of the equipment as mixing speed. 
If any additional mixing is done, mix at the speed designated by the 
manufacturer of the equipment as agitating speed. 
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When shrink-mixed concrete is furnished, all requirements for transit- 
mixed concrete shall apply. No credit in the number of revolutions at 
mixing speed will be allowed for partial mixing in a central plant. 


Do not incorporate additional mixing water into the concrete during 
hauling or after arrival at the delivery point, unless permitted. If addi- 
tional water is incorporated into the concrete, revolve the drum not less 
than 30 revolutions at mixing speed after the water is added and before 
discharge is commenced. 


Control the rate of discharge of mixed concrete from truck mixer- 
agitators by the speed of rotation of the drum in the discharge direction 
with the discharge gate fully open. 


When truck mixer or truck agitator is used for transporting concrete that 
has been completely mixed in a stationary mixer, mix during transporta- 
tion at the agitating speed designated by the manufacturer of the equip- 
ment. 


When a truck mixer or agitator is used for transporting concrete, deliver 
the concrete to the site of the work and complete discharge within 90 
minutes after the introduction of the mixing water to the cement and 
aggregates, or the introduction of the cement to the aggregates. In hot 
weather, or under conditions contributing to quick stiffening of the con- 
crete, a delivery time of less than 90 minutes may be required. When a 
truck mixer is used for the complete mixing of the concrete, begin the 
mixing operations within 30 minutes after the cement has been intermin- 
gled with the aggregate. 


If the mixing plant is such a distance from the site of the work that is not 
practical to have the mixed concrete delivered and placed in forms within 
the time limit specified, do not add cement and water until such time 
requirement can be complied with. 


The organization supplying concrete shall have sufficient plant capacity 
and transporting apparatus to insure continuous delivery at the rate 
required. Provide a rate of delivery of concrete such as to allow for the 
proper handling and placing of concrete. An interval of more than 45 
minutes between any 2 consecutive batches or loads, a delivery and 
placing rate of less than 8 m’ of concrete per hour on work other than new 
bridge decks, or a delivery and placing rate of less than 6 m per hour of 
new concrete bridge decks, will constitute cause for shutting down work 
for the remainder of the day. If so ordered to shut down, make a 
construction joint at the location and of the type directed in the concrete 
already placed. 


After mixing of ready-mixed concrete has been completed, agitate it 
continuously at agitating speed until it has been discharged from the drum. 
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Concrete with unmixed lumps of cement in the mixed product will be 
rejected. 


Use a ticket system for recording the transportation and delivery of 
batches from the plant to the site of the work. The tickets will be issued by 
a Department inspector to the truck operator at the plant for each load. 
Deliver the tickets to the Department inspector at the site of the work. Do 
not use loads which do not carry such tickets. 


501.03.07 Hand Mixing. Do not hand mix, except in case of an 
emergency or under written permission. Do not hand mix concrete to be 
placed under water. Hand mix only on watertight platforms. Spread the 
sand evenly over the platform and the cement spread upon it. Thoroughly 
mix the sand and cement while dry by means of shovels until the mixture 
is of uniform color, after which form it into a “‘crater’’ and add water in 
the amount necessary to produce mortar of the proper consistency. Then 
shovel the material upon the outer portion of the “‘crater’’ ring to the 
center and turn and slice the entire mass until a uniform consistency is 
produced. Thoroughly wet and add the coarse aggregate to the mortar and 
turn and re-turn the entire mass at least 6 times and until all of the stone 
particles are thoroughly covered with mortar and the mixture is of a 
uniform color and appearance. 


501.03.08 Retempering. Mix concrete only in such quantities as are 
required for immediate use and place before initial set has taken place. 
Waste any concrete in which initial set has begun. Do not retemper 
concrete. 


501.03.09 Curing. 


(a) General. Cure all concrete for the length of time hereinafter speci- 
fied. If Type III cement is used, the curing time may be reduced as 
directed. In low temperatures, increase the curing time according to the 
procedure specified in Subsection 501.03.10(b). 


Commence curing immediately upon completion of the finish. In the 
event that the application or placement of the curing medium is delayed, 
cure as described under (b) below. 


(b) Water Method. Keep the concrete continuously wet by the applica- 
tion of water for a minimum period of 7 days after the concrete has been 
placed. 


Use fogging equipment capable of applying water through an atomizing 
nozzle in the form of a fine mist, not a spray. The equipment may use 
water pumped under adequate high pressure, or a combination of air and 
water pumped under high pressure. Use equipment sufficiently portable 
for use in the direction of any prevailing wind. Adapt equipment for 
intermittent use as directed to prevent excessive wetting of the concrete. 
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Cotton mats, rugs, carpets, or earth or sand blankets may be used as a 
curing medium to retain the moisture. Use cotton mats, rugs, or carpets of 
such character that they will retain water. 


(c) Curing Compound Method. From the time of initial strike off of 
the concrete until finishing is completed and required curing is in place, 
fog the unformed surfaces of slab concrete in bridge decks and exposed 
slabs of culverts as specified in (b) above when necessary to replace water 
loss due to evaporation. 


Uniformly spray the entire surface of the concrete with a curing com- 
pound conforming to (c) or (e) of Subsection 702.03.01. Apply the curing 
compound to the exposed surface at a uniform minimal rate of 0.27 L/m’ 
of area. Apply when a light film of water is present on the surface. If the 
surface is dry, add water as specified in (b) above before applying curing 
compound. 


Hold foot traffic to a minimum and do not use these surfaces as a work 
area during the cure period. Immediately repair any damaged portions of 
the curing film with additional compound before the expiration of 7 days. 


Do not apply the curing compound until all patching and surface 
finishing, except grinding, has been completed. When ordered during 
periods of hot weather, continue fogging of the concrete with water after 
curing compound is applied until no longer required. Such fogging after 
the application of the curing compound will be paid for as extra work as 
provided in Subsection 104.03. 


Deliver the curing compound to the work in ready-mixed form. At the 
time of use, supply the compound in a thoroughly mixed condition with 
the pigment uniformly dispersed throughout the vehicle. Do not dilute or 
alter the compound in any manner after manufacture, unless dilution is 
recommended by the manufacturer. 


Provide curing compounds which remain sprayable at temperatures 
above 4 °C and do not hard settle in storage. 


Warm curing compound that has become chilled to such an extent that it 
is too viscous for satisfactory application to a temperature not exceeding 
38 °C. 


Package the curing compound in clean 208 L steel barrels or round 18.9 
L steel containers or supply from a suitable storage tank located at the 
jobsite. Equip each 208 L barrel with a built-in agitator having 2 sets of 
blades; one at the bottom, and the second, midway between top and 
bottom, and with removable lids and airtight band fasteners. Keep on-site 
storage tanks clean and free of all contaminants. Provide each tank with a 
permanent system designed to completely redisperse any settled material 
without introducing air or any other foreign substance. Fill barrels in a 
manner that will prevent skinning. Seal 18.9 L containers well with ring 
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seals and lug type crimp lids. Provide lining of the containers which will 
resist the solvent of the curing compound and not permit skins to be 
loosened into the body of the curing compound. Label each container with 
the manufacturer’s name, batch number, type of compound, number of 
liters, and date of manufacture. Also label with an Interstate Commerce 
Commission Red Label warning concerning flammability. The label shall 
also warn that the curing compound shall be well stirred before use. When 
the curing compound is shipped in tanks or tank trucks, supply a shipping 
invoice with each load containing the same information as that required 
herein for container labels. 


Curing compound may be sampled by the Engineer at the source of 
supply or at the jobsite or at both locations. 


Compound not used within 120 days after the date of manufacture, may 
require additional testing before use, to determine compliance to require- 
ments. 


Cure Portland cement concrete bridge decks that are to be roadway 
surfaces with a bridge deck curing compound conforming to Subsection 
702.03.04. Treat the top surface area of concrete bridge decks. Exercise 
care to keep the compound off all parapets or other surfaces which are to 
receive a “‘Fine Surface Finish (FSF).’’ 


The application rate of the bridge deck curing compound, at any point, 
shall be 0.17 +0.03 L/m’. Equip power operated spraying equipment for 
application of curing compound with an operational pressure gage and 
means of controlling the pressure. 


Apply the curing compound to the top surface of concrete bridge decks 
following the surface finishing operation immediately after the moisture 
sheen begins to disappear from the surface, but before any drying shrink- 
age or craze cracks begin to appear. In the event of any delay in the 
application of curing compound, which could result in any drying or 
cracking of the surface, immediately start application of water with an 
atomizing nozzle as specified in (b) above, and continue until application 
of the compound is resumed or started. Do not apply compound over any 
resulting free standing water. Immediately repair any damaged portions of 
the curing film with additional compound before the expiration of 7 days. 


(d) Waterproof Membrane Method. Keep the exposed finished sur- 
faces of concrete damp with water using an atomizing nozzle, as specified 
in (b) above, until the concrete has set. Place the curing membrane after 
the concrete has set. Form the membrane into sheets of such width as to 
provide a complete cover of the entire concrete surface. Securely cement 
all joints in the sheets together in such a manner as to provide a waterproof 
joint. Overlap sheets a minimum of 450 mm. Securely weigh down the 
sheets by placing a bank of earth on the edges of the sheets or by other | 
satisfactory means. 
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Sheeting material shall conform to Subsection 702.03.01. 


Keep the curing membrane in place for not less than 7 days. Immedi- 
ately repair any broken or damaged portions before the expiration of the 
curing period with new sheets properly cemented into place, or water cure 
as described above. Do not use sections of the membrane which have lost 
their waterproof qualities or have been damaged to such an extent as to 
render them unfit for curing. 


(ce) Form Method. Forms kept on concrete surfaces will be considered 
adequate cure. Use one of the above methods on the exposed surfaces if 
the forms are removed within 7 days after the concrete has been placed. 


See Subsection 502.03.12. 


501.03.10 Weather Limitations. 


(a) General. If impending inclement weather conditions exist, decide 
whether or not to begin the pour. Before any concrete is placed, have 
adequate provisions readily available as approved, to protect the concrete 
from any impending weather conditions. In case precipitation should 
occur after placing operations have started, provide ample covering to 
protect the work. Stop the placing of concrete before the quantity of 
precipitation is sufficient to cause a flow or to wash the surface. 


(b) Cold Weather—General. Maintain concrete at a temperature of not 
less than 10 °C for the first 3 days and not less than 4 °C for the next 4 
days. The count of time will commence immediately upon completion of 
final placement and vibration. 


One 24 hour period shall constitute 1 day. 


The temperature of the concrete will be determined by placement of 
thermometers on the concrete surfaces and properly insulating said 
devices to record the surface temperature of the concrete according to Test 
Method No. Nev. T440. Temperature will be monitored continuously 
throughout the total protection time required by this Subsection. If the 
surface temperature of the concrete falls below 4 °C for a duration of 3 
hours or more in any 24 hour period during the time of temperature 
protection, the time will be increased 1 day for each day this occurs. 
Maintain an absolute minimum temperature of 2 °C for the total time of 
protection specified. Should the temperature of the concrete fall below 2 
°C at any time, damage may occur. The assessment of damage will be 
determined by the Department and concrete so damaged may require 
repair or replacement at the option of the Engineer. 


Supply the concrete at a temperature of at least 10 °C and not more than 
32 °C at the time of placing. See Subsection 501.03.06. Do not use 
heating equipment or methods which alter or prevent the entrainment of 
the required amount of air in the concrete. Use equipment capable of 
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heating the materials uniformly. Do not heat aggregates and water used for 
mixing to a temperature exceeding 66 °C. Do not use concrete containing 
frost or lumps at the time of placing. 


Stockpiled aggregates may be heated by the use of dry heat or steam. Do 
not heat aggregates directly by gas or oil flame or on sheet metal over fire. 
Do not use live steam on or through binned aggregates. 


Maintain reinforcing steel free of ice, snow or frost during placement of 
concrete. Do not place concrete on frozen ground. 


(c) Low Temperature Protection. 


1. General. After the concrete has been placed, take means to protect 
the concrete from any impending low temperatures. Methods and materi- 
als not hereinafter prescribed may be used if approved and the following 
requirements adhered to: 


a. Use fire resistant materials. 
b. Use waterproof materials. 


c. Use materials which do not adhere, abraid, or damage the surface of 
the concrete. 


2. Insulating Blankets. Use fire resistant and waterproof insulating 
blankets to protect concrete from low temperatures. Secure the blankets 
and overlap along the edges and joints to insure that no opening will exist 
in the protection due to high winds or other adverse conditions. Make 
provisions to allow the reading of any thermometers placed inside of the 
protection. When depositing concrete against previously cast concrete, 
extend the blanket insulation at least 350 mm onto the existing concrete 
and securely hold in place. 


3. Heating and Housing. Concrete may be protected by applying 
artificial heat within an enclosure. Construct the enclosure with fire 
resistant material, unless otherwise approved. Arrange the heating system 
so as to provide uniform heating, insuring that the concrete farthest from 
the source of heat is receiving adequate protection without drying the 
concrete near the source of heat so as to cause shrinkage cracks. 


(d) Hot Weather. Supply concrete at a temperature of not more than 
32 °C measured immediately before placement. 


For continuous placement on the deck on continuous steel units, retard 
the initial set of the concrete sufficiently to insure that it remains plastic in 
not less than the span immediately preceding the one being placed. 


For both simple and continuous spans, submit a retardation schedule for 
approval. 


The consistency of the concrete as placed should allow the completion 
of initial finishing operations without the addition of water to the surface. 
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When conditions are such that additional moisture is needed for initial 
finishing, apply the required water to the surface by fog spray only, and 
hold to a minimum amount. Apply fog spray for this purpose as specified 
in Subsection 501.03.09(b). 


From the time of initial strike-off until final finish is complete, protect 
the unformed surfaces of slab concrete from rapid evaporation of mixing 
water from the concrete due to wind, high temperature, low humidity, or 
combinations thereof. 


Use equipment for fogging, evaporation retarder, and method of appli- 
cation as approved. Use portable equipment adapted for intermittent use 
and operable in the direction of any prevailing wind. 


BASIS OF PAYMENT 


501.05.01 Payment. Portland cement concrete will be measured and 
paid for by the provisions specified in the various Sections of these 
specifications covering construction requiring concrete. 
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SECTION 502 


CONCRETE STRUCTURES 


DESCRIPTION 


502.01.01 General. This work consists of furnishing and placing 
Portland cement concrete in bridges, culverts, headwalls, retaining walls, 
barrier rail, and other structures. 


This work shall also consist of furnishing and installing joint seals and 
expansion joints and furnishing and placing elastomeric concrete. 
MATERIALS 


502.02.01 General. Material shall conform to the following Sec- 
tions: 


TELO EEC LE CoS Fey Wk RW) VU eg at | li ABI ie iy Sah Le ERIE es SP Section 501 
Concrete Curtne Waaterials and wa Oiintules eee. esc een arene Section 702 
Joint Materials 2 EP ee Te eateries Sat Is ee, Section 707 
PR CRMC CITICI Ge cae ete eae ce eee ee eh ate Section 713 
Visecllancous) Metals: 2:54 025 ceh | a ea ee ee ee Section 712 
BAS COMe RIG Meg EIN GET A So ar oa og, ee Nee boa ee a a a ee, Section 725 
oncreteourface binishing Materiales). 2 nett eck ee Section 727 


Use concrete of the class or classes designated in the proposal and on 
the plans. Unless otherwise specified, use Class A or Class AA concrete. 
Class D may be substituted for Class A concrete or Class DA may be 
substituted for Class AA concrete. 


joints shall consist o , nd= steel -restrainer. We 


anchorage» ners as shown on the plans and as 















The steel restrainers shall conform to the following requirements: 


(a) Be extruded or hot rolled steel conforming to ASTM A588 or 
galvanized ASTM A36. Not be built-up welded sections. 


(b) Provide a mechanical locking groove for the neoprene strip seals 
conforming generally to the configuration shown on the plans. Any 
dimensions shown on the plans are mandatory. 


(c) Have a flat upper surface to provide a smooth riding surface across 
the joint. 
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(d) Have a minimum 7.9 mm metal thickness as measured from the 
internal locking mechanism to any outside edge. 
The neoprene strip seals shall conform to the following requirements: 


(a) Conform to ASTM D2628, except for the recovery and compression 
tests. 


(b) Lock into the groove of the steel restrainer to form a watertight seal. 


(c) Be manufactured and installed in one continuous piece. If indicated 
on the plans, special intersections shall be shop fabricated in a mold 
under heat and pressure. 


(d) Not be any part of the load bearing riding surface. 


(e) Be recessed below the normal riding surface throughout the limits of 
movement of the joint. 





502.02.03 Elastomeric Concrete. Elastomeric concrete shall consist 
of fluid thermosetting binder composed of resin and hardener and aggre- 
gate which may include filler materials. The elastomeric concrete shall be 
elastic, flexible and have a high bond strength to concrete and steel. Exact 
components, mixing proportions, temperature and weather limitations, 
shall be as recommended by the manufacturer. 


Accompany each shipment of elastomeric binder with a Material Safety 
Data Sheet (MSDS). 


All components shall be prepackaged for unit mixing. Reactive compo- 
nents shall be packaged in airtight containers and protected from light and 
moisture. Aggregate and filler materials shall be packaged so as to protect 
them from moisture or other contamination. 


Aggregate shall be graded such that 100% passes the 16 mm sieve and 
no more than 5% is retained on the 12.5 mm sieve. All other grading 
requirements shall be as required by the manufacturer. 


The binder and binder-aggregate system shall meet the following 
requirements when prepared and tested using the specified methods. Test 
specimens are to be cured at 23 +2 °C and 50 +10% relative humidity 
for 7 days before testing unless they are to be oven aged. Oven aging 
specimens are to be maintained at 60 +2 °C for 30 days before testing. 
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Requirement 


Test Method Min Max 
Requirements for the binder after 
7-day cure: 
Brittleness by Impact (kgem) (1) 1.0 — 
Tensile Strength (kPa) ASTM D638 (2) 3500 — 
Tensile Stress (kPa) ASTM D638 (2) - 3500 
Ultimate Elongation (%) ASTM D638 (2) 80 
Tear Resistance (N/mm) ASTM D624 (2) 14 _ 
Requirements for binder after 30-day 
oven aging: 
Brittleness by Impact (kgem) (1) 1.0 — 
Tensile Strength (kPa) ASTM D638 (2) 3500 — 
Tensile Stress (kPa) ASTM D638 (2) —- 5500 
Ultimate Elongation (%) ASTM D638 (2) 50 _ 


Requirements for the complete binder- 

aggregate mixture after 7-day cure: 
Compressive Stress (MPa) ASTM D695 (2) 5.5 21 
Resilience (%) (1) 70 _ 


(1) as in the following Testing Requirements. 
(2) as modified in the following Testing Requirements. 


_(a) Testing Requirements. 


1. Preparation. Specimens are to be prepared by thoroughly mixing 
the components in the ratios specified by the manufacturer. Before mixing, 
the components are to be heated to the temperatures recommended by the 
manufacturer, if required, during placement to provide a workable mix- 
ture and give an initial cure representative of field placement. No heat 
shall be applied after mixing. 


2. Curing. After removing specimens from the molds, specimens 
shall be cured either at 23 +2 °C for 7 days or at 60 +2 °C for 30 days, 
as specified, and tested at the end of this period. 


3. Procedures. Brittleness by Impact specimens shall be a cast disc 
with 62.5 +1 mm diameter and 9.5 +0.25 mm thickness. Faces are to be © 
sanded flat and parallel. After 7 day cure the specimen is conditioned to 0 
°C by immersion in ice water. Before each impact the specimen is 
removed from the ice water, toweled dry and placed on a dry machined 
steel plate. A 0.45 kg steel ball is immediately dropped onto the center of 
the specimen from an initial height of 1.5 m. The drop height is increased 
in 0.15 m intervals until the specimen fails by cracking. The average value 
determined from 4 specimens shall be expressed in kgem. 


The Tensile Strength specimens shall conform to the Type IV specimen 
with dimension WO of 25 mm. This corresponds to Die C of ASTM 
D412. Thickness and width of the specimen neck shall be measured by 
dial gage or caliper and the cross-sectional area determined. An initial test 
machine jaw separation of 50 mm and a crosshead speed of 50 mm per 


& 
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minute shall be used. The specimen shall be loaded to failure and the 
maximum load used to determine the tensile strength. At least 8 specimens 
shall be tested. Specimens with obvious flaws shall be discarded. 


The Tensile Stress test shall conform to the requirements of the Tensile 
Strength test specified above, using the same specimens. The load shall be 
measured when the elongation is 12.5 mm based on crosshead travel. This 
load shall be used to determine the Tensile Stress. 


The Ultimate Elongation test shall conform to the requirements of the 
Tensile Strength test specified above, using the same specimens. Ultimate 
Elongation shall be determined from the initial jaw separation and the 
amount of crosshead travel at failure, expressed as a percent of the 
original gage length. 


Tear Resistance test shall be conducted using Die C specimens. Thick- 
ness of the specimen at the point of tear shall be measured by a dial gage 
before testing. An initial testing machine jaw separation of 50 mm and a 
crosshead speed of 50 mm per minute shall be used. A minimum of 5 
specimens shall be tested. 


Compression Stress tests shall be conducted on cast 50 mm cubes. Test 
specimens shall have flat, parallel opposing faces free from irregularities. 
Thickness of specimens shall be determined to within 25 pm before 
loading. Specimens shall be placed in a compression machine and the dial 
gage zeroed at 450 N. The load shall be increased at a rate of 4 mm per 
minute until a deflection of 2.5 mm is reached, the compressive load at 
this point is used to determine the compressive stress. 


The Resilience test is a continuation of the Compressive Stress test. 
After removal of the load, the test specimen is allowed to recover for 5 
minutes after which the thickness is remeasured. Resilience is the percent 
recovery calculated as follows: 


Resilience (%) = (2.5 mm+FT—IT) x 100 


2.5 mm 


Where: FT = Final Thickness (mm) 
IT = Initial Thickness (mm) 


CONSTRUCTION 


502.03.01 Depth of Footings. Consider the elevation of the bottoms 
of footings, as shown on the plans, as approximate only and changes may 
be ordered in writing in dimensions or elevations of footings as may be 
necessary to secure a Satisfactory foundation. 


502.03.02 Forms. Build forms mortar tight and of sufficient rigidity 
to prevent distortion due to the pressure of the concrete and other loads 


[ 310 ] 


—— 


CONCRETE STRUCTURES 502 


incidental to the construction operations. Thoroughly clean forms previ- 
ously used of all dirt, mortar, and foreign matter before being reused. 
Before concrete is poured in forms thoroughly coat all inside surfaces of 
the forms with an approved coating or form oil. Do not use coating or 
form oil which leaves film on the surface of the form that can be absorbed 
by the concrete. When required and immediately before placing concrete, 
thoroughly wet the forms with water. 


When requested submit detailed plans of form work for examination. If 
such plans are not satisfactory, make such changes as may be required. 
The Contractor is responsible to obtain satisfactory results with the plans 
submitted or corrected. 


Construct the forms to be substantial and unyielding, and design so that 
the finished concrete will conform to the proper dimensions and contours. 
Design forms to take into account the effect of vibration on the concrete as 
it is placed. 


Fillet forms at all exposed corners unless corners are rounded as 
hereinafter provided. Use triangular molding for fillets with 2 equal sides. 
In general, the width of the equal sides of moldings shall be 19 mm; for 
massive work, such as heavy pier copings and columns, the width shall be 
38-50 mm. Top edges of walls may be filleted or rounded as hereinafter 
provided for curbs. Round top edges of curbs and slabs with an edging 
tool to a radius of 12-19 mm. 


When concrete is placed in excavation, provide forms for all vertical 
surfaces unless otherwise permitted. Provide ports in high, thin walls to 
permit thorough cleaning before placing concrete. 


If the forms develop any defects, such as bulging or sagging, after the 
concrete has been poured, correct that portion of the work in a satisfactory 
manner. 


During the erection and after the completion of the forms, protect them 
in such manner as to preclude shrinkage, warping, curling, and distortion. 


Keep the falsework and forms supporting the bottom slab of the super- 
structure of box girder structures in place until the curing period of the 
deck of the superstructure has expired. Unless otherwise permitted, 
remove forms for the webs of box girders before the deck slab is poured. 
Completely remove all interior forms in box girders, except those permit- 
ted to remain in place, and clear the inside of the box girder of all loose 
material and sweep clean. 


Side forms for beams, girders, columns, railing, or other members of 
the structure wherein the forms do not resist dead load bending may be 
removed as specified in Subsection 502.03.12(c). 


Remove the side forms for arch rings, columns, and piers before the 
members of the structure which they support are poured or placed, so that 
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the quality of the concrete may be inspected. Construct all such side forms 
so that they may be removed without disturbing other forms which resist 
direct load or bending stresses. 


The condition of the forms will have a direct bearing upon the amount of 
finishing required. 


Use full pieces of forms which extend from the bottom to the top of the 
wall or post. 


Form curved surfaces to provide a smooth surface without visible 
breaks. 


Construct the forms so that portions, where finishing is required, may 
be removed without disturbing portions of forms to remain. 


Construct forms of sufficient strength to carry the dead mass of the 
concrete as a liquid without a deflection in excess of span length/120, and 
if such deflection occurs, it will be sufficient cause for rejection of the 
work. 


Camber forms for girders and slabs in such amounts as may be required. 


Use approved form clamps or bolts to fasten forms. Do not use ties 
consisting of twisted wire loops to hold forms in position during the 
placing of concrete. 


Provide positive acting bolts or form clamps of sufficient strength and 
number to prevent spreading of the forms. Provide such types that can be 
entirely removed or cut back sufficiently to allow finishing of the concrete. 


Use ‘‘exterior type’’ plywood for forms of the grade concrete-form 
exterior, conforming to the specifications of the U.S. Department of 
Transportation, National Bureau of Standards, Commercial Standards, 
latest edition. Furnish and place plywood form panels in 1200 mm widths 
and in uniform lengths of not less than 2400 mm, except where the 
dimensions of the member formed are less. Where form panels are 
attached directly to the studding or joints, use panels not less than 15.9. 
mm thick. Form panels less than 15.9 mm thick, may be used with 
continuous backing of 25 mm nominal thickness surfaced material. Place 
form panels in a neat symmetrical approved pattern. Place the panel with 
the long dimension perpendicular to the studs. 


Plywood for left-in-place forms in box girders may be of any grade and ~ 
thickness that will satisfy the other requirements of this Subsection. 


Fabricated stay-in-place metal forms may be used for concrete floor 
slabs when so noted on the plans. 


Fabricate metal forms to remain in place for concrete floor slabs from 
steel conforming to ASTM A446 (Grade A through E) having a coating 
class of G165. 
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The following criteria shall govern the design of permanent stay-in- 
place steel bridge deck forms. 


Design the steel forms on the basis of dead load of form, reinforcement, 
plastic concrete, plus 250 kg/m’ for construction loads. The unit working 
stress in the steel sheet shall be not more than 72.5% of the specified 
minimum yield strength of the material furnished, and not more than 2500 
MPa. 


The mass of metal forms plus the mass of deck slab, including concrete 
in form corrugation, shall not exceed the load for the mass of the slab at 
plan thickness by more than 720 Pa, unless otherwise shown on the plans. 


The dead load deflection of metal forms due to mass of plastic concrete, 
deck steel reinforcement, and metal forms shall not exceed the following: 


(a) For form design spans of 3 m or less, L/180 or 12.5 mm, whichever 
is less. 


(b) For form design spans greater than 3 m, L/240 or 19 mm, which- 
ever is less. 


The total dead load used to compute this deflection shall in no case be 
-less than 5.7 kPa. 


Do not field weld metal bridge deck forms to girders, stringers, cap 
beams, and other load carrying members unless otherwise shown on the 
plans or approved in writing. 


Base the permissible form camber on the actual dead load condition. Do 
not use camber to compensate for deflection in excess of the foregoing 
limits. 

The design span of the form sheets shall be the clear span of the form 
plus 50 mm measured parallel to the form flutes. 


Compute physical design properties according to requirements of the 
AISI Specification for the Design of Cold Formed Steel Structural Mem- 
bers, latest published edition. 


Install reinforcement with a minimum concrete cover of 25 mm. Main- 
tain the plan dimensions of both layers of primary deck reinforcement 
from the top surface of the concrete deck. 


Do not consider permanent steel bridge deck forms as lateral bracing for 
compression flanges of supporting structural members. 


Do not use permanent steel bridge deck forms in panels where longitu- 
dinal deck construction joints are located between stringers. 


Do not weld to flanges in tension or to structural steel bridge elements 
fabricated from non-weldable grades of steel. 
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Submit fabricator shop and erection drawings for approval. Indicate in 
these plans the grade of steel, the physical and section properties for all 
permanent steel bridge deck form sheets, and a clear indication of loca- 
tions where the forms are supported by steel beam flanges subject to 
tensile stresses. 


Install forms according to submitted and approved detailed fabrication 
and erection plans. 


Do not allow form sheets to rest directly on the top of the stringer or 
floor beam flanges. Securely fasten sheets to form supports with a mini- 
mum bearing length of 25 mm at each end. Place form supports in direct 
contact with the flange of stringer or floor beam. Make all attachments by 
permissible welds, bolts, clips, or other approved means. Weld according 
to the provisions of AWS D1.1 pertaining to fillet welds except that 3 mm 
fillet welds will be permitted. 


Thoroughly clean, wire brush and paint satisfactorily any permanently 
exposed form metal where the galvanized coating has been damaged with 
2 coats of zinc oxide-zinc dust primer, FSS TT-P-641, Type II, no color 
added. Minor heat discoloration in areas of welds need not be touched up. 


Locate transverse construction joints at the bottom of a flute and field 
drill 6 mm weep holes not more than 300 mm on center along the line of 
the joint. 


Place particular emphasis on proper vibration of the concrete to avoid 
honeycomb and voids, especially at construction joints, expansion joints, 
valleys and ends of form sheets. Use approved pouring sequences, proce- 
dures, and mixes. Do not use calcium. chloride or any other admixture 
containing chloride salts in concrete placed on permanent steel bridge 
deck forms. 


After the deck concrete has been in place for a minimum period of 2 
days, test the concrete for soundness and bonding of the forms by 
sounding with a hammer as directed. If areas of doubtful soundness are 
disclosed by this procedure, remove the forms from such areas for visual 
inspection after the pour has attained adequate strength. 


At locations where sections of the forms are removed, the replacement 
of the forms will not be required, but repair the adjacent metal forms and 
supports to present a neat appearance and assure their satisfactory reten- 
tion. As soon as the form is removed, the concrete surfaces will be 
examined for cavities, honeycombing, and other defects. If irregularities 
are found, and it is determined that these irregularities do not justify 
rejection of the work, repair the concrete as directed and give it an 
ordinary surface finish. If the concrete where the form is removed is 
unsatisfactory, remove additional forms, as necessary, to inspect and 
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repair the slab. Modify methods of construction as required to obtain 
satisfactory concrete in the slab. Remove and repair all unsatisfactory 
concrete as directed. 


The amount of sounding and form removal may be moderated, at the 
Engineer’s discretion, after a substantial amount of slab has been con- 
structed and inspected, if the results of the inspections indicate that sound 
concrete is being obtained throughout the slabs. 


502.03.03 Falsework. Design and construct safe and adequate false- 
work which provides the necessary rigidity, supports the loads imposed, 
and produces in the finished structure the lines and grades indicated on the 
plans. 


Furnish detailed drawings of falsework, along with design calculations 
showing the stresses and deflections of the load supporting members, 
according to Subsection 105.02, for any structure having a clear cast-in- 
place span of 6 m or greater, or where any falsework clear span length 
exceeds 5 m, or where provisions for vehicular, pedestrian, or railroad 
traffic through the falsework is made. Such drawings shall be stamped 
with a seal and signed by an engineer who is registered as a Civil Engineer 
in the State of Nevada. Joists and form work supporting slabs and 
overhangs of said structure shall be considered as falsework and shall be 
designed as such and submitted for approval according to this Subsection. 
If such drawings are not satisfactory, have such changes made in them as 
may be required. , 


Approval by the Engineer of the falsework drawings or falsework 
inspection performed by the Engineer will in no way relieve the Contrac- 
tor of full responsibility for the falsework. 


Falsework on steel structures shall also conform to Subsection 
506.03 .27. 


Do not use earth fills in lieu of falsework unless otherwise indicated on 
the plans. Do not use fill slopes greater than the angle of repose for the 
material being used. Place a minimum berm of | m around the structure at 
the top of the fill. 


Except for placement of foundation pads and piles, do not start the 
construction of any unit of falsework until the drawings for that unit are 
reviewed and approved. 


When footing type foundations are used, determine the bearing value of 
the soil and show the assumed values for both wet and dry soil conditions 
in the design of the falsework on the falsework drawings. 


Make provisions for drainage of any excavation in the vicinity of the 
abutment and pier footings to prevent the ponding of water which could 
cause degradation of the foundation material. 
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The design load for falsework shall consist of the sum of dead and live 
vertical loads, and an assumed horizontal load. The minimum total design 
load for any falsework shall be not less than 490 kg/m? for the combined 
live and dead loads regardless of slab thickness. 


Dead loads shall include the mass of concrete, reinforcing steel, and 
forms. The mass of concrete, reinforcing steel, and forms shall be 
assumed to be not less than 2560 kg/m’ for normal concrete and not less 
than 2080 kg/m? for lightweight concrete. 


Live loads shall consist of the actual mass of any equipment to be 
supported by falsework applied as concentrated loads at the points of 
contact and a uniform load of not less than 100 kg/m’ applied over the area 
supported. In addition to the preceding live loads, assume a load of 110 
kg/m applied to the outside edge of deck overhangs. 


The assumed horizontal load to be resisted by the falsework bracing 
system shall be the sum of the actual horizontal loads due to equipment, 
construction sequence, or other causes. In no case shall the assumed 
horizontal load to be resisted in any direction be less than 2% of the total 
dead load. Design the falsework so that it will have sufficient rigidity to 
resist the assumed horizontal load before the placement of concrete. 


Design falsework for the support of superstructures assuming the entire 
superstructure cross-section, except railing, is to be placed at one time. 


Design falsework footings to carry the load imposed upon them without 
exceeding the estimated soil bearing values and anticipated settlements. 
Support falsework, which cannot be founded on a satisfactory footing, on 
piling which will be spaced, driven, and. removed in an approved manner. 


If the concrete is to be prestressed, design the falsework to support any 
increased or readjusted loads caused by prestressing forces. 


Consider the support systems for form panels supporting concrete deck 
slabs on girder bridges to be falsework and design as such. 


Use the following maximum allowable stresses, loadings, and deflec- 
tions in the design of the falsework. The stresses listed are based upon the 
use of undamaged, high quality materials and reduce such stresses if lesser 
quality materials are to be used. Properly evaluate falsework materials and 
design the falsework to safely carry the actual loads imposed. 


(a) Timber. 

COmpressign Perpendicular [0 Cle SAU eee cee c care oe cee ctnacetpe esse ee 3.1 MPa 
Compression parallel to the grain (subject to column action correction)........ 11.0 MPa 
Extreme' fiber Stresstin’ bend ini 2 ones ete Nee AE een ee oe ee 12.4 MPa 
Horizontal shear, S72) 2 Bese A eee ee ee ee wee ee 1.0 MPa 
AXI14] ENSTON. 5. o ese Ree ean RAL AOE DEE Gan, ate ee 8.3 MPa 
IWROdUTSMOR ELASTIC ICY 2c kat ret eee ee en eet eee 2 ee eee 11.0 GPa 
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(b) Structural Glued Laminated Timbers About x-x Axis. 


SPOT SSI De UPC IO IC UME CLO, UIC, ot eth lcs reese ase tec tnecescncusectpeeetorertucventoecitcaee 3.5 MPa 
Compression parallel to the grain (subject to column action correction)........ 11.0 MPa 
BXTTeMG AIDED SUPCSS-10 DEN GINO iio eR ite eet ME ce 13.8 MPa 
a ROVE, 6) 01 Tie ti (eh Wc epee, ar eb dn saree aes A A er NNR 1.3 MPa 
SLE CWULTES Dp dE ELE ited? cect nent ipl palnary te,» ntietle ha dedi ier Aah alinatt 11.7 GPa 


(c) Plywood and Plyform. 


SC ONIN ERSION TCE DNOICULAL TO: LACC i. eerie) Bot noe Ph tN teak Beat ied 2.9 MPa 
eXtreme ber Sa@ess in DENGING 2. che etek Cah Re tate, de 13.8 MPa 
RON EE bs 38 ROME A MSR oe 3) 8 oa EN SH ORE OE 0.8 MPa 
EDTA G yf afel STON bt Engst Co gL cay 01) Cay radon acon ogt el harmed lae aisicdlacth mami aed Metal. Seaains tesa 1.7 MPa 
Madnlis Of clasticity @.. ....ataee eee memmnen en, Sener Shee TED: Ge Pe rae 11.0 GPa 


Design timber connections according to the stresses and loads allowed in 
the National Design Specifications for Wood Construction by the National 
Forest Products Association except do not apply the reductions in allowa- 
ble loads required therein for high moisture condition of the lumber and 
service conditions. 


(d) Steel. For identified grades of steel, do not exceed design stresses, 
except stresses due to flexural compression, by more than 125% of those 
specified in the Manual of Steel Construction as published by the AISC. 


When the grade of steel cannot be positively identified, do not exceed 
design stresses, except stresses due to flexural compression, of either 
those specified in said AISC Manual for ASTM A36 (AASHTO M183) 
steel or the following: 


Tersinnsaxiapangilexufal alike Te Nw eR. 152 MPa 
Compression, axial except L/r shall not exceed 120................... 110—0.0026(L/r)? MPa 
Shear..on gross section of web..+ 2 stew te sl 100 MPa 
Webtcrippling ‘fortrolléd shapes fi... Boe 186 MPa 


For all grades of steel, do not exceed the following design stress: 


Gotiipressionym@éxural@ A. 2A Ts ae ae Ld/bt MPa, 


but not to exceed 152 MPa for unidentified steel 
or steel conforming to ASTM A36 nor 125% 
of 0.6 F, for other identified steel. 


In the foregoing formulas, “‘L’’ is the unsupported length; ‘‘d’’ is the 
least dimension of rectangular columns, or the width of a square of 
equivalent cross-sectional area for round columns, or the depth of beams; 
‘‘b’’ is the width; ‘‘t’’ is the thickness of the compression flange; and ‘‘r’’ 
is the radius of gyration of the member. All dimensions are expressed in 
mm. ‘‘F,’’ is the specified minimum yield stress, MPa, for the grade of 
steel used. 


The modulus of elasticity (E) used for steel shall be 200 GPa. 
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(e) Deflections. Do not consider live and impact loads in calculating 
deflections. 


For plywood, joists, and those other members where it is not practical to 
provide risers or camber strips, the limiting deflection shall not be greater 
than 1/270 of the span. 


For stringers, girders, and other load carrying members paralleling the 
roadway centerline where span deflection of 5 mm or more is anticipated, 
install risers to provide for the calculated construction dead load deflection 
in addition to the camber requirements as set forth in the plans. Deflection 
of these load carrying members will not be a limiting factor where risers 
are provided. Stress in this case is the control. 


(f) Manufactured Assemblies. Do not exceed the manufacturer’s rec- 
ommendations for the maximum loadings and deflections used on jacks, 
brackets, columns, joists, and other manufactured devices. Do not exceed 
1/270 of the spans for dead load deflection of such joists used at locations 
other than under deck slabs between girders. If requested, furnish catalog 
data listing such manufacturer’s recommendations or perform tests as 
necessary to demonstrate the adequacy of any such device proposed for 
use. 


Construct the falsework to conform to the falsework drawings. Use 
materials of the quality necessary to sustain the stresses required by the 
falsework design. Construct falsework that will support the loads imposed 
on it without excessive settlement or take-up beyond that shown on the 
falsework drawings. Use suitable screw jacks or wedges in pairs in 
connection with the falsework to set the forms to grade or camber as 
shown on the plans, or to take up any settlement in the form work either 
before or during the placing of concrete. Excessive use of blocking and 
shims will be cause for rejection of the falsework. 


Upon completion of the falsework and before placing loads, the Civil 
Engineer responsible for the design of the above falsework shall inspect 
the falsework and certify to the Engineer that each falsework system has 
been assembled according to the approved falsework drawings. Do not 
place loads on the falsework until the Engineer has received the certifica- 
tions. 


Immediately before placing bridge superstructure concrete, check all 
falsework and wedges or jacks and make all necessary adjustments. 
Exercise care to insure that settlement and deflection due to the added 
mass of the superstructure concrete will be a minimum. Provide suitable 
means such as telltales to permit ready measurement of settlement and 
deflection as it occurs. 


Place falsework on a solid footing safe against undermining, protected 
from softening, and capable of supporting the loads imposed on it. When 
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requested, demonstrate by suitable load tests that the soil bearing values 
assumed for the design of the falsework do not exceed the supporting 
capacity of the soil. 


Provide falsework openings for traffic and pedestrians as shown in the 
contract plans. Firmly attach solid sheeting of 19 mm plywood or 50 mm 
planking to the vertical supports adjacent to the travelway. Extend the 
sheeting vertically from 450 mm above the roadway surface to 2.25 m 
above the roadway surface. Place portable temporary barrier rail, along 
each edge of the travelway. Install barrier rail a minimum of 300 mm from 
the vertical supports of the falsework. 


502.03.04 Reinforcement. Furnish and place reinforcing as shown 
on the plans and according to Section 505. 


502.03.05 Cofferdams and Cribs. Carry cofferdams for foundation 
construction well below the bottom of the footings and well brace and 
make as watertight as practical. Make the interior dimensions of coffer- 
dams such as to provide sufficient clearance for constructing forms, and 
when no seal is placed, to permit pumping outside the forms. 


-Submit for approval, drawings showing proposed method of construc- 
tion of cofferdams or cribs according to Subsection 105.02. Do not start 
cofferdam construction before the submitted drawings are approved. 


After the completion of the substructure, remove the cofferdams with all 
sheeting and bracing to 300 mm below the stream bed. Perform such 
removal in such a manner as not to disturb or mar the finished concrete 
foundation. 


502.03.06 Pumping Water. Perform pumping from the interior of 
any foundation enclosure in such a manner as to preclude the possibility of 
the movement of water through any fresh concrete. Do not pump during 
the placing of concrete or for a period of at least 24 hours thereafter, 
unless it is done from a suitable pump separated from the concrete work 
by a watertight wall or other effective means. 


Do not pump to dewater a sealed cofferdam until the seal has set 
sufficiently to withstand the hydrostatic pressure. 


502.03.07 Mixing Concrete. Mix and proportion concrete as speci- 
fied in Section 501. 


502.03.08 Handling and Placing Concrete. 


(a) General. In preparation for the placing of concrete, remove all 
sawdust, chips, and other construction debris and extraneous matter from 
the interior of forms. Remove temporary struts, stays, and braces, which 


[ 619°] 


502 CONCRETE STRUCTURES 


hold the forms in correct shape and alignment, pending the placing of 
concrete, when the concrete placing has reached an elevation rendering 
their service unnecessary. Entirely remove these temporary members 
from the forms and do not bury in the concrete. 


Before placement of major concrete the Engineer may designate a time 
and place satisfactory to the Contractor for a pre-pour conference. The 
pre-pour conference shall be held not more than 2 weeks in advance of the 
scheduled pour. At such time, requirements will be outlined to be fol- 
lowed in the performance of the work. 


Do not use concrete which does not reach its final position in the forms 
within the time stipulated under Section 501. 


Thoroughly moisten surfaces on which concrete is to be placed with 
water immediately before placing concrete. 


Place concrete to avoid segregation of the material and the displacement 
of the reinforcement. The use of long troughs, chutes, and pipes for 
conveying concrete from the mixer to the forms may be permitted only 
with written approval. If inferior concrete is produced by the use of such 
conveyors, their use will be ordered discontinued and a Satisfactory 
method of placing substituted. 


Make open troughs and chutes of metal or line with metal. On steep 
slopes, equip the chutes with baffles or use with short lengths that reverse 
the direction of movement. 


Keep all chutes, troughs, and pipes clean and free from coatings of 
hardened concrete by thoroughly flushing with water after each run. 
Discharge water used for flushing, clear of the structure. 


When placing operations would involve dropping the concrete more than 
1.5 m, deposit concrete through sheet metal or other approved pipes, 
except when placing concrete for thin vertical walls less than 375 mm 
thick, double belting may be used in lieu of adjustable pipes or elephant 
trunks. Keep the pipes full of concrete during placing and keep their lower 
ends buried in the newly placed concrete. After initial set of the concrete, 
do not jar the forms or place strain on the ends of projecting reinforcement 
bars. 


Consolidate concrete placed in concrete structures, except tremie seal 
concrete, by means of mechanical vibration subject to the following 
paragraphs: 


1. Supply enough vibrators to properly consolidate incoming concrete 
within 15 minutes after it is deposited in the forms. Make available 
at least 2 vibrators at the site of the structures where more than 20 
m’ of concrete is being placed. 
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Internally vibrate, unless given special authorization for other 
methods. 


Use vibrators capable of transmitting vibration to the concrete at 
frequencies of not less than 4,500 impulses per minute. 


Use an intensity of vibration such as to visibly affect a mass of 
concrete of 25 mm slump over a radius of at least 450 mm. 


Manipulate vibrators to thoroughly work the concrete around the 
reinforcement, imbedded fixtures, and into the corners and angles 
of the forms. 


Apply vibration at the point of deposit and in the area of freshly 
deposited concrete. Insert and withdraw the vibrators out of the 
concrete slowly. Vibrate for sufficient duration and intensity to 
thoroughly consolidate the concrete, but do not continue at any one 
point to the extent that localized areas of grout are formed. 


Uniformly space vibrators not farther apart than twice the radius 
over which the vibration is visibly effective. 


Do not apply vibration directly or through the reinforcement to 
sections or layers of concrete which have hardened to the degree 
that the concrete ceases to be plastic under vibration. Do not use to 
make concrete flow in the forms over distances so great as to cause 
segregation, and do not use vibrators to transport concrete in the 
forms. 


Supplement vibration by such spading as necessary to insure 
smooth surfaces and dense concrete along form surfaces and in 
corners and locations impossible to reach with the vibrators. 


Apply the provisions of this article to the filler concrete for steel 
grid floors, except apply the vibrator to the steel. 


Provide vibrators used to consolidate concrete containing epoxy- 
coated reinforcing steel with a resilient covering to prevent damage 
to the coating. 


Immediately following the discontinuance of placing concrete, remove 
all accumulations of mortar splashed upon the reinforcement steel and the 
surfaces of forms. Do not puddle dried mortar chips and dust into the 
unset concrete. If the accumulations are not removed before the concrete 
‘becomes set, exercise care not to injure or break the concrete-steel bond at 
and near the surface of the concrete while cleaning the reinforcement 


Steel. 


(b) Culverts. Place the base slab or footings of box culverts and allow 
to set before the remainder of the culvert is constructed. Make suitable 
provision for bonding the sidewalls to the culvert base. 
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Before concrete is placed in the sidewalls, thoroughly clean the culvert 
footing of all shavings, sticks, sawdust, or other extraneous material and 
carefully chip and roughen the surface by the method of bonding construc- 
tion joints as specified. 


Do not construct walls and top slab as a monolith on box culverts where 
the depth of pour below the bottom of the top slab exceeds 1.2 m unless 
approved in writing. Make any necessary construction joints vertical and 
at right angles to the axis of the culvert. ' 


When walls are poured separately, in non-rigid frame box. culverts, 
place the concrete in the walls and allow to set a minimum of 2 hours 
before placing the top slab. 


When walls are poured separately, in rigid frame box culverts, place the 
concrete in the walls and allow to set a minimum of 12 hours before 
placing the top slab. 


Construct each wing wall Brrolthicne Make construction joints, 
where unavoidable, horizontal and locate so that no joint will be visible in 
the exposed face of the wing wall above the ground line. 


(c) Girders, Slabs, and Columns. When the height of any point of web 
is more than 0.9 m from the bottom of the top slab to bottom of the web 
for “‘T’’ beams, or to construction joint for box BIRGCTS, pour the top slab 
independent of webs. 


Place concrete in slab spans in one continuous operation for each span 
unless otherwise specified. 


Place concrete in columns in one continuous operation, unless other- 
wise specified. Allow the concrete to set at least 12 hours before the 
succeeding pour is started. 


Before pouring concrete for superstructure, expose the forms on base of 
columns sufficiently to determine the character of the concrete in the 
columns. | 


502.03.09 Pumping Concrete. Arrange the equipment so that no 
vibrations result which might damage freshly placed concrete. 


Where concrete is conveyed and placed by mechanically. applied pres- 
sure, supply suitable equipment and adequate in capacity for the work. 
Operate pump so that a continuous stream of concrete without air pockets 
is produced. When pumping is completed, eject the concrete remaining in 
the pipeline in such a manner that there will be no contamination of the 
concrete or separation of the ingredients. 


Do not use aluminum conduit for concrete pumping. 
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502.03.10 Concrete Deposited Under Water. If conditions render it 
impossible or. inadvisable, in the opinion of the Engineer, to dewater 
excavations before placing concrete, deposit under water by means of a 
tremie or a concrete pump, a seal course of concrete of sufficient thickness 
to thoroughly seal the cofferdam. Carefully place the concrete in a com- 
pact mass and do not disturb after being deposited. Maintain still water at 
the point of deposit. 


Do not use an aluminum tremie for placing concrete. 


A tremie shall consist of a watertight tube having a diameter of not less 
than 250 mm with a hopper at the top. When a batch is dumped into the 
hopper, induce the flow of concrete by slightly raising the discharge end, 
always keeping the end in the deposited concrete. 


Equip concrete pump discharge tubes and tremie tubes with a device 
that will prevent water from entering the tube while charging the tube with 
concrete. Support such tubes so as to permit free movement of the 
discharge end over the entire top surface of the work and to permit rapid 
lowering when necessary to retard or stop the flow of concrete. Fill the 
tubes by a method that will prevent washing of the concrete. Completely 
submerge the discharge end in concrete at all times. The tubes shall 
contain sufficient concrete to prevent any water entry. Provide continuous 
flow until the work is completed and the resulting concrete seal is 
monolithic and homogeneous. 


Concrete deposited in water shall be Class A or Class AA with 10% 
extra cement added. The exact thickness of the seal will depend upon the 
hydrostatic head, bond and spacing of piles, size of cofferdam, and other 
related factors, but provide a seal not less than 600 mm in thickness. 
Before dewatering, allow the concrete in the seal to cure for not less than 5 
days after placing. 


If a seal which is to withstand hydrostatic pressure is placed in water 
having a temperature below 7 °C, increase the curing time before dewa- 
tering. Do not consider periods of time during which the temperature of 
the water has been continuously below 3 °C as curing time. After the 
concrete seal obtains adequate strength, dewater the cofferdam and clean 
the top of the concrete of all scum, laitance, and sediment. Before fresh 
concrete is deposited, remove local high spots as necessary to provide 
proper clearance for reinforcing steel. 


502.03.11 Construction Joints. Make construction joints only 
where located on the plans or shown in the pouring schedule, unless 
otherwise approved. 


Where the placing of concrete is delayed until the placed concrete has 
taken its initial set and for which no expansion joints are provided, plan 
for in advance and receive approval for construction joints. Place concrete 
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continuously from joint to joint. Make these joints perpendicular to the 
principal lines of stress and, in general, locate at points of minimum shear. 
Make joints only as shown on the plans in cantilevered members. Avoid 
horizontal joints at piers and abutments, except where specified, and when 
used do not locate within 600 mm of the normal water level. 


Unless otherwise specified, strike off construction joints but do not 
trowel. 


When making a horizontal construction joint, take care to have the 
concrete as dry as possible, and draw off any excess water or creamy 
material before the concrete sets. On all exposed surfaces, make the line 
of the proposed joint truly straight by placing a temporary straightedge on 
the inside of the form and pouring the concrete so that it will set flush with 
the edge as provided. 


Avoid visible joints upon exposed faces, smooth the top surfaces of the 
concrete adjacent to the forms with a trowel. Where a “‘feather edge’’ 
might be produced at a construction joint, as in the sloped top surface of a 
wing wall, use a form work insert to produce a blocked out portion in the 
preceding layer which produces an edge thickness of not less than 150 mm 
in the succeeding layer. 


When the work is unexpectedly interrupted by breakdowns, inclement 
weather, or other causes, and the concrete as placed would produce an 
improper construction joint, either rearrange the freshly deposited con- 
crete, or continue by hand mixing, if necessary, until a suitable arrange- 
ment is made for a construction joint. When such a joint occurs at a 
section on which there is shearing stress, provide adequate mechanical 
bond across the joint by inserting reinforcing steel, or by some other 
satisfactory means, which will prevent a plane of weakness. 


In resuming work, thoroughly clean the surface of the concrete previ- 
ously placed of dirt, scum, laitance, or other soft or porous materials by 
one of the following methods: 


(a) Clean concrete surface of fresh concrete (not more than 8 hours 
after placement) with air and water jets in such a manner that the 
surface is thoroughly cleaned and the aggregate is not loosened. 


(b) Clean hardened concrete surface (more than 8 hours after place- 
ment) by abrasive blast methods in such a manner that the aggregate 
is not loosened or the edges of the concrete shattered. 


Thoroughly wash the surface of the joint with clean water and tighten 
the forms to close contact with the previously placed work. Wet the 
surface of the joint just before placing new concrete. 


502.03.12 Removal of Falsework and Forms. 


(a) General. Do not use a method of form removal likely to cause 
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overstressing of the concrete. Do not remove forms and their supports 
without approval. Remove supports in such a manner as to permit the 
concrete to uniformly and gradually take the stresses due to its own mass. 


Compressive strengths will be determined by Test Methods No. Nev. 
T475 and T428 and will be considered information tests only and not 
acceptance tests as described in Subsection 501.02.04. 


The time and strength requirements placed on falsework removal also 
pertains to the removal of earth fills used in lieu of falsework. Retain the 
slopes of the earth fill as originally placed until the same time and strength 
requirements are met. 


See Subsection 5011.03.09. 


(b) Falsework. Do not release falsework supporting any span of a 
simple span bridge before 10 days after the last concrete, excluding 
concrete above the bridge deck, has been placed. Unless otherwise per- 
mitted, do not release falsework supporting any span of a continuous or 
rigid frame bridge before 10 days after the last concrete, excluding 
concrete above the bridge deck, has been placed in that span and in the 
adjacent portions of each adjoining span for a iength equal to at least half 
the length of the span where falsework is to be released. 


In cold weather, increase all time requirements one day for every day 
the curing time is increased as described in Subsection 501.03.10(b). 


Do not release falsework for cast-in-place prestressed portions of struc- 
tures until after the prestressing steel has been tensioned, the ducts have 
been grouted, and the grout has been in place for 24 hours. 


Do not remove falsework supporting any span of a continuous or rigid 
frame bridge until all required prestressing has been completed in that 
span and in the adjacent portions of each adjoining span for a length equal 
to at least half the length of the span where falsework is to be released. 


Remove falsework for arch bridges uniformly and gradually, beginning 
at the crown and working toward the springing, to permit the arch to take 
its load slowly and evenly. Strike falsework for adjacent arch spans 
simultaneously. 


Do not release falsework supporting overhangs, deck slabs between 
girders, and girder stems which slope 45° or more off vertical before 7 
days after the deck concrete has been placed. 


Falsework supporting the sides of the girder stems which slope less than 
45° off vertical may be removed before placing deck slab concrete, 
providing a reshoring system is installed. The reshoring system consists of 
lateral supports which are designed to resist all rotational forces acting on 
the stem, including those caused by the placement of deck slab concrete. 
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Install such lateral supports immediately after each form panel is removed 
and before the release of supports for the adjacent form panel. 


Do not release falsework for bent caps which will support steel or 
precast concrete girders before 7 days after the cap concrete has been 
placed. Do not erect girders onto such bent caps before 7 days after the 
cap concrete has been placed and the concrete in the cap has attained a 
compressive strength of 18 MPa or 80% of the specified strength, which- 
ever is higher. If high early strength is obtained with Type III cement or 
other admixtures, the cure periods may be reduced, if approved in 
writing. Strength requirements are applicable regardless of the type of 
cement or admixtures used. 


Do not release falsework for bridge spans until the supported concrete 
has attained a compressive strength of 18 MPa or 80% of the specified 
strength, whichever is higher. 


Do not release falsework for box culverts and other structures with 
decks lower than the roadway pavement and with span lengths of 4.2 m or 
less until the last placed concrete has attained a compressive strength of 10 
MPa, provided that curing of the concrete is not interrupted. Perform 
falsework removal for other box culverts in conformance to the require- 
ments for release of bridge falsework. 


Do not release falsework for arch culverts before 40 hours after the 
supported concrete has been placed. Remove all falsework materials at 
least 0.6 m below the surface of the original ground or original stream 
bed. When falsework piling is driven within the limits of ditch or channel 
excavation areas, remove the falsework piling within such areas to at least 
0.6 m below the bottom and side slopes of said excavated areas. 


Remove all debris and refuse resulting from the work and leave the 
premises in a neat and presentable condition. 


(c) Forms. Do not remove forms on parapets and curbs until concrete 
has set sufficiently to prevent distorting or cracking. 


Do not remove forms for columns, walls, sides of beams, girders, and 
all other parts, which are not subjected to stress, until the concrete has 
reached a minimum age of 12 hours. 


Do not remove forms which are subjected to stresses until the require- 
ments of (b) above have been satisfied, unless otherwise approved. 


Do not remove forms and replace with shoring, except as provided in 
(b) above. 


502.03.13 Expansion and Fixed Joints and Bearings. Construct 
bridge expansion joints to the tolerances specified for bridge decks in 
Subsection 502.03.16. 
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Construct all joints according to details shown on the plans and the 
following: 


(a) 


(b 


— 


(c 


— 


(d) 


Open Joints. Place open joints in the locations shown on the plans 
and construct by the insertion and subsequent removal of a wood 
strip, metal plate, or other approved material. Accomplish the 
insertion and removal of the template without chipping or breaking 
the corners of the concrete. Do not extend reinforcement across an 
open joint unless so specified on the plans. 


Filled Joints. Construct poured expansion joints similar to open 
joints. Place the premolded type fillers in correct position as the 
concrete on one side of the joint is placed. After the form is 
removed, place the concrete on the other side. 


Insure that joint recesses are free of curing compound at the time the 
joint material is placed. 


Steel Joints. Accurately shape the plates, angles, or other struc- 
tural shapes at the shop to conform to the section of the concrete 
floor. Perform fabrication and painting in conformance to the 
requirements of these specifications covering those items. When 
called for on the plans or in the Special Provisions, galvanize the 
materials in lieu of painting. Take care to insure that the surface in 
the finished plane is true and free of warping. Employ positive 
methods in placing the joints to keep them in correct position during 
the placing of the concrete. Make the opening at expansion joints as 
designated on the plans at normal temperature, and take care to 
avoid impairment of the clearance in any manner. 


Waterstops. Furnish and install waterstops according to the details 
shown on the plans. Support the edge of the waterstop in a satisfac- 
tory manner. Manufacture waterstops from either natural rubber, 
synthetic rubber, or polyvinyl chloride (PVC), conforming to Sub- 
section 707.03.03. 


Manufacture waterstops with an integral cross section which is 
uniform within +3 mm in width, and with a web thickness or bulb 
diameter within + 1.5 mm and —0.8 mm. Do not splice in straight 
strips. Cure strips, splices, and special connection pieces in a 
manner such that any cross section shall be dense, homogeneous, 
and free from all porosity. Fully mold all junctions in the special 
connection pieces. During the vulcanizing period securely hold the 
joint by suitable clamps. 


Use stainless steel parts to mechanically vulcanize field splices for 
natural or synthetic rubber waterstops, or use a rubber splicing 
union of the same stock as the waterstop. Construct finished splices 
with a tensile strength of 17.5 kg/mm of width. 
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Form field splices for polyvinyl chloride waterstops by heat sealing 
the adjacent surfaces according to the manufacturer’s recommenda- 
tions. Use a thermostatically controlled electric source of heat to 
make all splices. Supply sufficient heat to melt but not char the 
plastic. | 


Cut and splice waterstops, at changes in direction to avoid buckling 
or distortion of the web or flange. 


(e) Bearing Devices. Construct bearing plates, bars, rockers, assem- 


blies, and other expansion or fixed devices according to the details 
shown on the plans. Hot-dip galvanize devices after fabrication 
according to Section 715. Structural steel and cast steel shall con- 
form to Section 506, for those items. Set bearing plates level and set 
the rockers or other expansion devices to conform to the tempera- 
ture at the time of erection or to the setting specified. 


For bearing assemblies or masonry plates to be placed (not embed- 
ded) directly on concrete, construct the concrete bearing area 
slightly above grade and finish by grinding or other approved means 
to a true level plane which shall not vary perceptibly from a 
straightedge placed in any direction across the area. Construct the 
finished plane to within 3 mm of the elevation shown on the plans. 


For elastomeric bearing pads, elastic bearing pads, or preformed 
fabric pads, wood float finish the concrete surfaces on which pads or 
packing are to be placed to a level plane. The plane shall not vary 
more than 1.5 mm from a straightedge placed in any direction 
across the area. Construct the finished plane to within 3 mm of the 
elevation shown on the plans. | 


For bearing assemblies or masonry plates to be placed on grout 
pads, place them according to Subsection 506.03.28. 


(f) Elastomeric Bearing Pads. Submit 2 sets of complete working 


drawings for the laminated bearing pads; prepared specifically for 
this contract, for review and approval. Do not fabricate any bear- 
ings until the working drawings are approved. After approval, 
submit 5 sets of approved working drawings. Supply working draw- 
ing sheets not exceeding 700 mm by 1050 mm in size and include on 
each drawing the jobsite name of the structure as shown on the 
contract plans, bridge number, contract number, Contractor, and 
subcontractor, if any. Provide plain or laminated pads as indicated 
on the plans. Laminated pads consist of alternate laminations of 
elastomer and metal or elastomer and fabric bonded together 
according to Section 725. If no lamination increment is indicated, 
laminate the pads every 12.5 mm. 


Supply elastomeric bearing pads of the durometer indicated on the 
plans. If no durometer is indicated, supply 50 durometer pads. 
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(g) Preformed Elastomeric Joint Seal (Compression Joint Seal). 


1. 


General. Furnish and install preformed elastomeric joint seals 
with a lubricant adhesive. 


Materials. Preformed elastomeric joint seals shall conform to 
Subsection 707.03.05. 


The lubricant-adhesive shall conform to ASTM D4070. 


Joint Preparation. Install preformed elastomeric joint seals in 
saw cut grooves. Cut the sides of saw cut grooves simultane- 
ously to a uniform width and depth. Remove all debris, con- 
crete spillage, and foreign material from the groove. Repair all 
spalls, fractures, or voids in the concrete surfaces of the joint 
groove. Bevel the lips of the saw cut 6 mm by grinding. Before 
placement of the seal, clean the joint by abrasive blast cleaning 
and remove the residue by high pressure air jets. Protect water 
stops from the abrasive blasts. 


Saw cutting is not required for armored metal joints. Joints 
installed in curbs, sidewalks, barrier rails, or railings will not 
require saw cutting provided the grooves are formed to the same 
dimensions as the saw cutting of the deck. 


Installation. Make shop splices with no visible offset of exte- 
rior surfaces, and showing no evidence of bond failure. Do not 
field splice. 


At the open ends of the seal, fill each cell to a depth of 75 mm 
with an open cell polyurethane foam or other approved mate- 
rial. 


Install the seal with equipment which will not twist or distort 
the seal, elongate the seal longitudinally or otherwise cause 
damage to the seal or to the concrete forming the groove. 


Liberally apply lubricant adhesive to the sides of the seal and 
vertical surfaces of the groove immediately before installation, 
according to directions furnished by the manufacturer. Do not 
use material which has skinned over or which has settled in the 
containers, to the extent that it cannot be easily redispersed by 
hand stirring to form a smooth uniform product. 


Install the seal so that its top edges are in a plane normal to the 


sides of the groove. 


Certification. Furnish a Certificate of Compliance and a certi- 
fied test report for each lot of preformed elastomeric joint seal 
and lubricant-adhesive. In the certified test report for the elasto- 
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meric joint seals include the movement rating of the seal. Have 
the testing performed by the manufacturer or an independent 
testing agency. 


The Engineer may sample each lot of prefabricated joint seal 
and/or lubricant adhesive. Joint seal samples shall be 600 mm 
in length. Samples will be taken at random from stock at the 
jobsite or at a location acceptable to the Engineer and the 
manufacturer. 


Submit the Certificates of Compliance and certified test results 
30 days in advance of proposed use. At this time any required 
sampling will be determined. 


(h) Strip Seal Expansion Joints. Install the strip seal expansion joint 
system as detailed on the plans, as hereinafter specified and as recom- 
mended by the manufacturer. 


Submit 4 sets of complete fabrication and erection drawings for each 
joint for approval before fabrication. The drawings shall show all material 
specifications, details and dimensions necessary to fabricate and install the 
strip seal expansion joints. Measure actual joint widths and openings and 
show on the drawings. 


Install the strip seal gland in one continuous length, full width of the 
travel way. The steel restrainer units can be supplied in minimum lengths 
of 6 m and field welded unless shown otherwise on the plans. All shop and 
field welding shall conform to Section 506. 


Install the strip seal expansion joint supports before the top slab of the 
structure is poured. Do not install the neoprene strip seal until after any 
required elastomeric concrete has cured. After installation, flood the joint 
with water and inspect for leakage. If leakage is observed, repair the strip 
‘seal expansion joint as recommended by the manufacturer and as 
approved. 


502.03.14 Curing. Cure formed concrete according to Subsection 
501.03.09. | 


502.03.15 Patching. After removal of forms, cut back all metal ties 
except those to be used to aid future forming and patch. Remove and patch 
honeycomb. Excessive honeycomb will be sufficient cause for rejection of 
all or a part of the structure. 


Chip loose or broken material away until a dense, uniform surface 
exposing solid coarse aggregate is obtained. Cut away feathered edges to 
form a face perpendicular to the surface being patched. Thoroughly 
saturate all surfaces of the cavity with water. Coat contact surfaces with an 
approved bonding agent. Bonding agent may be mixed with mortar in lieu 
of coating the contact surfaces. | 
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Patching mortar shall consist of 1 part Portland cement and 2 parts 
mortar aggregate by volume. Add only enough water to the mortar to 
permit placing and packing. Use white cement or other approved tinting 
materials on all surfaces where an “‘ordinary finish’’ is the final finish. For 
patching large or deep areas, add coarse aggregate to the patching mortar. 


Thoroughly tamp the patching mortar into place. Mortar may be placed 
pneumatically when approved. Float the surface of the mortar with a 
wooden float before initial set takes place. The patch shall present a neat 
and workmanlike appearance. 


Cure the patched surface by one of the methods described in Subsection 
501.03.09. 


Patching is the only treatment required for those portions of the struc- 
ture 0.6 m below ground. 


When an item of “‘Concrete Bridge Deck Repair’’ is included in the 
proposal, give 2 weeks notification in advance of the anticipated date that 
the existing bridge deck(s) will be exposed and available for inspection 
and testing to determine the extent of defective areas requiring repair. 
Accomplish repair of existing concrete bridge decks as hereinafter pro- 
vided: 


(a) The areas to be repaired will be designated. Break and remove the 
concrete to such depth that sound concrete is exposed over the entire 
area. Excavate edges of the patch area in a manner that will result in 
an approximately vertical face and not a feathered edge. Do not saw 
cut around the perimeter of a patch due to the possibility of cutting 
reinforcing steel. Exercise care to prevent damage to reinforcing 
steel and concrete which will remain in place. 


(b) After loose material has been removed, blow out the excavation 
with compressed air or flush with water. Remove excess water. Do 
not allow oil from the compressor to be deposited on the contact 
surfaces. 


(c) If reinforcing steel contains rust, remove all visible rust by air 
blasting with abrasive. Apply an approved spray-on corrosion 
inhibitor according to the manufacturer’s recommendations. 


(d) Following cleaning of the excavated area and before placement of 
the concrete patch, apply an approved bonding adhesive to the area 
to be patched. Apply the bonding adhesive according to the manu- 
facturer’s recommendations and instructions. 


(e) Use one of the following concrete mixtures, depending on the depth 
of the patch: 
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1. Concrete mixture for thin patches (50 mm and less in depth): 


Maximum Thickness of Patch 


12.5 mm 25 mm 50 mm 

BortlanGeCe mew bg be. ccs. -t ld op pce acre cad pet acorn ce 43 kg 43 kg 43 kg 
Total Water, 19 L (includes free 

MOIStUTE di Agere Ate) sere te. eke eee 19 kg 19 kg 19 kg 
Aggregate* 
BN ee 86 kg 77 kg 86 kg 
FY Ra aa cI 9 RR 52 kg 77 kg 127 kg 
1 tbs | Voc ndash ol 2 he 8 ie INE a 95mm 12.5mm 25 mm 


Air Entrainment segs oO ee ee eS 4-7% 
rod L500) 2 aa ear ean eR OLS SORIA) RMUNGE Ne Ae Abia <21 °C 25-50 mm 
>21 °C 50-100 mm 


2. Concrete mixture for normal patches (over 50 mm in depth). 
Use Class AA, DA, or EA Concrete as approved by the Engi- 
neer and conforming to Section 501. 


3. Epoxy concrete patches (any depth). The epoxy must be suit- 
able for use in freeze-thaw environments, must be formulated 
for use in bonding the epoxy concrete to old Portland cement 
concrete, and must be able to provide a 28 day compressive 
strength of 31 MPa to the epoxy concrete. The epoxy shall 
conform to Subsection 728.03.01. The epoxy and the mix for 
the epoxy concrete must be approved before use. 


(f) Use a vibrating screed to consolidate all patching concrete regard- 
less of thickness and do not use a bull float. Except as hereinafter 
set forth for joints, the finish obtained by the vibrating screed shall 
be considered the final finish. 


(g) Duplicate all joints in the original slab and provide joints between 
the patch and any abutting slabs in a manner that will allow the 
patch to move identically with the base slab. 


(h) Commence curing immediately upon completion of finishing. Cure 
according to Subsection 501.03.09(b), except continue cure for a 
minimum of 4 hours after finishing. Upon completion of the above 
curing period, apply an approved membrane curing compound 
according to Subsection 501.03.09(c). 


502.03.16 Finish of Horizontal Surfaces. Strike off concrete bridge 
decks with a template immediately after pouring to provide the proper 
crown and finish to a smooth even surface by means of both longitudinal 
and transverse wooden floats, or other suitable means. When a trans- 
versely broomed finish is used, the allowable variations noted herein shall 
be independent of the depth of the broom marks. Do not produce varia- 
tions that will tend to prevent complete drainage on all parts of the deck. 
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Correct the surface by grinding off the high spots, or by other approved 
method, as may be required in order to conform to these limits. Use an 
edging tool at expansion joints and deck edges that are not armored. 


Finish approach slabs at concrete bridges to the tolerances specified for 
bridge decks. 


Obtain a smooth riding surface of uniform texture, true to the required 
grade and cross section, on all bridge roadway decks. Use finishing 
machines conforming to the requirements specified herein for finishing 
bridge roadway deck concrete. Hand tools may be used to supplement 
finishing machines when permitted. 


Strike off the surface of the concrete and float with longitudinal floats. 


Do not place concrete in bridge roadway decks until the Engineer is 
satisfied that the rate of producing and placing concrete will be sufficient 
to complete the proposed placing and finishing operations within the 
scheduled time, that experienced finishing machine operators and concrete 
finishers are employed to finish the deck, and that fogging equipment and 
all necessary finishing tools and equipment are on hand at the site of the 
work and in satisfactory condition for use. Set up finishing machines 
sufficiently in advance of use to permit inspection during the daylight 
hours before each pour. 


Verify the adjustment and operation of deck finishing machines by 
moving the machine over the full length of the deck section to be placed 
and traversing the float completely across all end bulkheads before place- 
ment of concrete is begun. 


Provide adequate lighting facilities if finishing operations can not be 
completed during daylight hours. 


Place and firmly secure rail supports for the finishing machines for such 
a length that will insure continuity of operations for concrete placement 
before placing of concrete. Extend rails for finishing machines beyond 
both ends of concrete placement to a distance that will permit the float of 
the finishing machine to fully clear the concrete. Provide adjustable rails 
for elevation and set to elevations, with allowance for anticipated settle- 
ment, camber, and deflection of falsework, as required to obtain a bridge 
roadway deck true to the required grade and cross section. Install rails of a 
type so that no springing or deflection will occur under the mass of the 
finishing equipment, and locate so that finishing equipment may operate 
without interruption over the entire bridge roadway deck being finished. 
Adjust rails as necessary to correct for unanticipated settlement or deflec- 
tion which may occur during finishing operations. 


Should settlement or other unanticipated events occur, which in the 
opinion of the Engineer would prevent obtaining a bridge deck conforming 
to the requirements of these specifications, discontinue placing of deck 
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concrete until satisfactory corrective measures are provided. In the event 
satisfactory measures are not provided before initial set of the concrete in 
the affected area, discontinue the placing of concrete and install a bulk- 
head at a location determined by the Engineer. Remove all concrete in 
place beyond the bulkhead. | 


Unless otherwise permitted, place and strike off bridge deck concrete in 
a uniform heading approximately parallel to the bridge pier or bent caps. 
Limit the rate of placing concrete to that which can be finished before the 
beginning of initial set, except do not place concrete more than 3 m ahead 
of strike off. Complete strike off and consolidation within 15 minutes after 
the concrete is in place. 


Carefully strike off the surface of the concrete by means of a self- 
propelled mechanical finishing machine operating on rails. 


Perform longitudinal floating of the concrete by means of a hand- 
operated pipe float or float board or a finishing machine equipped with a 
longitudinal float. The longitudinal float on the finishing machine shall 
have a length of not less than 2.4 m nor more than 3.6 m. 


Follow finishing machines used for strike off having a wheel base 1.8 m 
or less by hand-operated longitudinal floating. All the provisions in this 
Subsection pertaining to hand-operated float boards shall apply to float 
boards when used for longitudinal floating. 


Use longitudinal floats, either hand-operated or machine-operated, with 
the long axis of the float parallel to the centerline of the bridge roadway. 
Operate the float with a combined longitudinal and transverse motion 
planing off the high areas and floating the material removed into the low 
areas. Lap each pass of the floats previous pass by half the length of the 
float. Continue floating until a smooth riding surface is obtained. 


Provide hand-operated float boards shall be from 3.6 m to 4.8 m long, 
ribbed and trussed as necessary to provide a rigid float and equipped with 
adjustable handles at each end. The float shall be wood, not less than 25 
mm thick and from 100 mm to 200 mm wide. Provide adjusting screws 
spaced not more than 600 mm on centers between the float and the rib. 
Maintain the float board free of twist and true at all times. 


Operate hand-operated float boards from transverse finishing bridges. 
The finishing bridges shall span completely the roadway area being floated 
and provide a sufficient number of finishing bridges to permit operation of 
the floats without undue delay. Provide not less than 2 transverse finishing 
bridges when hand-operated float boards are used. When a finishing 
machine is used for longitudinal floating, furnish one finishing bridge 
equivalent to the transverse finishing bridge specified herein for use by the 
Engineer. 
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Provide all finishing bridges of rigid construction and free of wobble 
and springing when used and which are easily moveable. 


After floating, finish bridge decks by one of the following methods: 


(a) 


(b) 


Broomed Finish. Apply a broomed finish when it is indicated on 
the plans that the concrete bridge deck is to receive a bituminous 
surface wearing course. 


In advance of the curing operations, texture the surface of the 
concrete by brooming with a stiff bristled broom or by other suitable 
devices which will result in uniform texturing as approved. Perform 
brooming parallel to the finishing machine. 


Tined Finish. Apply a tined finish when it is specified or indicated 
on the plans. 


In advance of curing operations, first texture the concrete surface 
with a drag strip of burlap and then with a motorized spring steel 
tine device which will form grooves parallel to the finishing 
machine. The tines shall be rectangular in cross section, 2.3 to 3.1 
mm wide and 100 to 125 mm long. Space tines 37.5 mm center to 
center and provide tines of sufficient thickness and resilience to 
result in grooves 3 to 6 mm deep in the finished concrete bridge 
deck. 


Operate the tine machine at a speed which keeps up with the 
concrete placement operation. 


Leave a 25 mm gap between each tine strip to prevent overlapping 
the tined surface and producing a weak surface area. 


(c) Grooved Finish. Apply a grooved finish when it is specified or 


indicated on the plans. 


In advance of the curing operations, texture the concrete surface 
with a drag strip of burlap. 


Groove the concrete deck slab after the concrete deck has been 
cured and has attained a 21 MPa compressive strength, and after 
any grinding to meet surface tolerances. 


Groove using diamond blades, mounted on a multi-blade arbor on a 
self-propelled machine which has been built for grooving concrete 
pavement. The groover shall have a depth control device, which 
will detect variations in the pavement surface and adjust the cutting 
head height to maintain the depth of groove specified. The grooving 
device must have devices to control alignment. The grooving 
machine shall have a recoverable water system. 


Cut the grooves perpendicular to the centerline of the bridge. Run 
grooves continuously to not less than 300 mm nor more than 375 
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mm from the deck edge, parapet, gutter, or barrier rail on each side 
of the bridge deck. 


Groove to a non-standard, or random pattern, with groove dimen- 
sions of 3 +0.4 mm wide and 5 +1.5 mm deep, with a spacing of 
38 +3 mm on center. 


Do not cut grooves closer than 75 mm, nor more than 225 mm, to 
joints parallel to grooves. Terminate grooves a maximum of 300 
mm from any device imbedded in the pavement, such as metal 
joints, access plates, etc. 


Provide an experienced technical representative to assist the Con- 
tractor and Engineer during the initial operation and/or subsequent 
operations if necessitated by special conditions, including (but not 
limited to) location, alignment, dimensional control, coverage and 
groove spacing consistency... 


Finish the surface adjacent to the curb or barrier rail to a smooth 
troweled texture approximately 300 mm from the face of the curb or 
barrier rail on the low side or sides of the deck as approved. 


Provide fogging equipment capable of applying water to the concrete in 
the form of a fine fog mist in sufficient quantity to curb the effects of rapid 
evaporation of mixing water from the concrete on the deck resulting from 
wind, high temperature, or low humidity, or a combination of these 
factors. Apply the fog mist at the times and in the manner directed. 


Immediately following completion of the deck finishing operations, cure 
the concrete in the deck as specified in Subsection 501.03.09. 


The finished surface of the concrete deck, including approach slabs and 
the adjacent 10 m of approaching surface, will be tested by means of a 
‘‘Bridge Deck Profilograph (3.6 m)’’ according to Test Method No. Nev. 
T446, Part II ‘“‘Determination of High Points.in Excess of 7.5 mm’’ with 
the exception that the 7.5 mm is changed to 6 mm, and the horizontal scale 
shall be 25 mm equals 5 m instead of 10 m. Remove all high areas in the 
hardened concrete surface in excess of 6 mm from the surface by abrasive 
means until such deviations as indicated by reruns of the profilograph do 
not exceed 6 mm. Correct all high areas in the plantmix bituminous 
surface according to Subsections 402.03.05 and 403.03.04 to meet the 
aforementioned surface tolerances. There will be a minimum 2 profiles 
per lane, each 1 m from the lane lines and one profile for each shoulder 
approximately 1 m from the curb or rail face. All such profilograph runs 
will be made in a direction parallel to and in the direction of traffic. In 
addition, such surfaces shall not vary more than 3 mm from the lower 
edge of a 3.6 m long straightedge placed transversely to traffic between 
longitudinal construction joints. 
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After any required grinding, the surface of the concrete shall not be 
smooth or polished but shall have a satisfactory surface texture. Produce 
ground areas of uniform texture and of neat and approximately rectangular 
patterns which extend laterally to the nearest lane line or edge and 
longitudinally to lines normal to the centerline. 


Where the concrete of the bridge deck is to be covered by bituminous 
surfacing, earth, or other cover, 25 mm or more in thickness, the surface 
of the concrete shall not vary more than 9 mm from the lower edge of the 
3.6 m straightedge. 


Strike off bridge deck surfaces under the curbs, railings, and sidewalks 
to the same plane as the roadway and leave undisturbed when future 
widening is shown on the plans. 


Construct the top and face of the finished parapet and curb, true and 
straight, and the top surface of uniform width, free from humps, sags, or 
other irregularities. When a straightedge 3.6 m long is laid on top of the 
face of the curb or on the face of the parapet, the surface shall not vary 
more than 3 mm from the theoretical grade or alignment in 3.6 m, except 
that proper allowance shall be made for curves and camber. 


502.03.17 Formed Surfaces Requiring Finishing. Surfaces requir- 
ing a “fine surface finish’’ (FSF) or “‘exposed aggregate finish’’ will be 
noted on the plans. Give all exposed surfaces of structures not requiring a 
fine surface or exposed aggregate finish an ordinary surface finish unless 
otherwise specified. Only finish exposed surfaces of structures, to 0.3 m 
below finished grade. 


The inside of the culvert barrels, except for a horizontal distance into 
the ends equal to the height when the end of culvert may be seen from a 
traveled way, will not be defined as an exposed surface. 


502.03.18 Ordinary Surface Finish. Repair holes left by form ties, 
and other holes in the surface, 6 mm or more in largest diameter, 
according to Subsection 502.03.15. Produce a surface true and even, free 
from stone pockets, depressions, or projections be yond the surface. 
Knock off or grind flush all fins and projections. Fill offsets greater than 3 
mm or taper back to present a smooth appearance. Make patches of such 
color and appearance that will blend with the surrounding surface. 


Except as provided herein, remove all form bolts and any metal placed 
for convenience to a depth of at least 25 mm below the surface of the 
concrete. Remove rock pockets and other unsound concrete. Clean and fill 
the resulting holes or depressions with mortar. Form bolts projecting into 
the cells of box girders need not be removed unless deck forms are 
removed from the cells, in which case remove such bolts flush with the 
surface of the concrete. 
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If rock pockets affect the strength of the structure or the life of the steel 
reinforcement, remove and replace the portions of the structure affected as 
directed. } 


502.03.19 Fine Surface Finish. The type of fine surface finish, 
bonded grout finish or class 1 surface finish shall be as called for on the 
plans. Apply a bonded grout finish unless otherwise specified or shown on 
the plans. Before applying fine surface finish, first apply an ordinary 
surface finish according to Subsection 502.03.18. 


(a) Bonded Grout Finish. This finish shall be an application of grout 
consisting of pigments and suitable binder combined with a suitable 
mineral filler conforming to Subsection 727.02.01. The mineral filler shall 
pass a 600 pm sieve. Use a binder of epoxy, acrylic, vinyl, polyester, or 
phenolic resin. This mixture may be thinned by not more than 25% water 
by volume. 


Apply finish to provide a uniform appearance in color and texture. 


Furnish certificate issued by the manufacturer, certifying that the prod- 
uct complies with the specifications. Deliver said certificates at least 30 
days in advance of placing the material. 


Apply the grout by spray, using conventional spray equipment with a 6 
mm round spray head. Supply material by either a surge pump with a 12 to 
1 ratio or an auger type pump, with air pressure sufficient to achieve 
uniform texture. Replace worn spray heads as required to achieve a 
uniform finish. 


Apply at the rate of 0.60-1.20 m2/L. 


Apply color of bonded grout finish as shown on the plans. Where the 
color of the bonded grout finish is not indicated on the plans provide 
Federal Color No. 37875 as shown in Table IX of Federal Standard No. 
595a. 


Thoroughly clean surfaces of concrete just before applying bonded 
grout finish. Accomplish this by: 


1. Application of a 10% solution of muriatic acid or a 25% zinc sulfate 
solution, as to completely remove any oily film and to lightly etch 
the surface, or 


2. Thorough cleaning by approved abrasive as required to remove all 
oily film. 


Following cleaning, thoroughly rinse the surface with clean water. The 
surface may be damp, before application of the finish. 


Do not apply finish unless temperature is at least 4 °C and is rising. Stop 
application if temperature is 4 °C and is dropping. 
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If reflective markers are to be installed on concrete surfaces which 
require the bonded grout finish, make provisions to accommodate the 
reflective markers on a clean, smooth concrete surface. Accomplish this 
by: 


1. Masking the concrete surface at the locations where the reflective 
markers are to be installed, before application of the finish, or 


2. After application of the finish, thoroughly remove the finish at the 
locations where the reflective markers are to be installed, or 


3. Installing the reflective markers on the clean concrete surface and 
placing a protective covering on the reflective markers, before 
application of the finish, and removing the protective coverings 
after application of the finish. 


(b) Class 1 Surface Finish. Class 1 surface finish shall consist of 
finishing the surfaces to produce smooth even surfaces of uniform texture 
and appearance, free of unsightly bulges, depressions and other imperfec- 
tions. 


After completion of the ordinary surface finish, sand areas which do not 
exhibit the required smooth, even surface of uniform texture and appear- 
ance with power sanders or other approved abrasive means until smooth, 
even surfaces of uniform texture and appearance are obtained. The use of 
power carborundum stones or disks may be required to remove bulges and 
other imperfections. 


502.03.20 Formed Exposed Aggregate Finish. Give forms for sur- 
faces which are to receive an exposed aggregate finish a minimum of 2 
coats of retardant of sufficient strength to cause a 6 mm (total) etch to the 
finished surface. The retardant shall be Ag Reveal, Preco ‘“‘Hi-V,’’ Preco 
‘‘Tuf-Cote,’’ Sonaborne, or an approved equal. 


Remove forms from all concrete surfaces requiring an exposed aggre- 
gate finish within 14 days after placement of the concrete. 


Soon after stripping the forms, wash the concrete to remove all loose 
material and otherwise clean to provide the specified 6 mm etch as 
approved. 


Sandblasting will be permitted for blending purposes only. Should 
major amounts of sandblasting be required, treat the entire area as 
approved. Accomplish sandblasting, if permitted or required, as soon 
after completion of the washing phase as is practical. 


Seal exposed aggregate surfaces with a clear non-silicone product with 
solids completely dissolved. Use a non-staining product which does not 
form a surface residue after curing. The solids shall become an integral 
part of the masonry and shall be of a non-diminishing type. Any product 
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which requires agitation will not be accepted. Apply the sealer at the rate 
recommended by the manufacturer, and as approved. 


Construct a 0.6 m by 0.6 m exposed aggregate test panel before placing 
concrete. This panel will be used to test the acceptability of the exposed 
aggregate finish and upon approval, shall become a referee panel and the 
property of the Department. Replace rejected panels with new samples, 
for approval. All exposed aggregate surfaces shall conform to the referee 
panel. 


502.03.21 Live Loads. Do not allow live loads such as traffic, or 
dead loads such as superimposed earth loads, on post-tensioned structures 
until all post-tensioning has been completed, and the concrete has reached 
a minimum age of 14 days and the required 28 day strength. 


Do not allow live loads such as traffic, or dead loads such as superim- 
posed earth loads or steel beams, on any portion of a conventionally 
reinforced structure until concrete has reached a minimum age of 14 days 
and the required 28 day strength. Live loads may be allowed on a 
conventionally reinforced structure when the concrete has reached a 
minimum age of 8 days and the required 28 day strength as determined by 
Nevada Test Method No. T428. 


Do not allow live loads such as traffic, or dead loads such as superim- 
posed earth loads or other construction materials, on any portion of a 
conventionally reinforced approach slab until the concrete has reached a 
minimum age of 10 days and 80% of the required 28 day strength. Live 
loads may be allowed on conventionally reinforced approach slabs when 
the concrete has reached a minimum age of 7 days and 80% of the 
required 28 day strength in cases where the use of a special high-early 
strength concrete mix design has been approved. 


In cold weather, increase the above specified time requirement one day 
for every day the curing time is increased as prescribed in Subsection 
501.03.10(b). 


If concrete does not reach the desired strength within the time specified, 
the Engineer will determine when the strength is adequate to carry live 
loads. 


502.03.22 Permanent Concrete Barrier Rail. Construct concrete 
barrier rail of the type shown on the plans by either of the following 
methods: 


(a) Cast-in-Place Method. Concrete barrier rails constructed by 
casting-in-place shall conform to the provisions in this Section. 


(b) Extrusion Method. Concrete barrier rails constructed by using an 
extrusion machine or other similar type equipment shall be of well 
compacted dense concrete. Evidence of successful operation of the 
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extrusion machine or other equipment may be required before 
commencement of work. 


Vibrate, ram, tamp, or work the concrete with suitable appliances 
until the concrete has been consolidated to the maximum practicable 
density, free of rock pockets, and snug against the pre-formed 
surfaces. In conjunction with said method of consolidation, operate 
the equipment under sufficient uniform restraint to forward motion 
to produce the required consolidation. 


Produce concrete of such consistency that after extrusion it will 
maintain the shape of the barrier rail without support. 


Set an offset guideline to indicate the grade for the top of the 
concrete barrier rail from established survey marks. Make the 
forming portion of the extrusion machine readily adjustable hor- 
izontally and vertically during the forward motion of the machine to 
conform to the predetermined grade line. Attach a grade line gage 
Or pointer to the machine in such a manner that a continual compari- 
son can be made between the barrier rail being placed to the 
established grade line as indicated by the offset guide line. 


Instead of the above method for maintaining the barrier rail grade, 
the extrusion machine may be operated on rails or forms set at a 
uniform depth below the predetermined finished top of the barrier 
grade, or on existing pavement or bridge decks. 


Do not combine cast-in-place and extruded barrier rail within a given 
‘‘run’’ unless otherwise approved. 


Construct concrete barrier rail with a smooth, uniform appearance and 
conforming to the horizontal and vertical lines shown on the plans. 
Construct the concrete barrier rail true, straight, and of uniform width, 
free of humps, sags, and other irregularities. 


When a straightedge 3.6 m long is laid on top of the barrier rail, the 
surface shall not vary more than 6 mm from the edge of the straight edge 
on the theoretical grade, except that proper allowances shall be made for 
curves. When a straightedge 3.6 m long is laid along the face of the 
barrier rail, the surface shall not vary more than 13 mm from the edge of 
the straightedge on the theoretical alignment, except that proper allow- 
ances shall be made for curves. 


Construct expansion joints only at structures. Construct expansion 
joints of the width shown on the plans by sawing or forming through the 
barrier section to its full depth. Insertion of joint filler is not required. 


When expansion joints are not constructed by sawing, construct the 
expansion joints as provided in these specifications. 
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If sawing or forming joints is performed before the concrete has hard- 
ened, support firmly the adjacent portions of the barrier rail with close 
fitting shields. 


If the optional horizontal construction joint is used and the footing is 
poured immediately ahead of the extruded portion of the barrier rail, the 
required 200 mm dowels may be omitted provided the barrier is placed 
before the concrete in the footing has attained the initial set. 


If extrusion methods of placement are used, place the horizontal rein- 
forcing bars continuously. 


502.03.23 Portable Precast Concrete Barrier Rail. Construct new 
portable precast concrete barrier rail or use State-furnished if so specified. 


Construct portable precast concrete barrier rail according to the plans 
and these specifications. 


Obtain State-furnished portable precast concrete barrier rail from stor- 
age, at locations specified. 


In either case, remove and stockpile all materials at the locations 
specified when the portable precast concrete barrier rail is no longer 
required, and said portable precast concrete barrier rail shall remain or 
become the property of the State. 


Reflectorize portable precast concrete barrier rail by placement of a 
two-way reflector in the center of each barrier rail section and located on 
top of the rail. Color of the PRUE shall conform to the MUTCD 


Manual. 


502.03.24 Precast Concrete Box Culverts. Precast reinforced con- 
crete box culverts may also be furnished in lieu of the cast-in-place 


method. 


Design and construct square or rectangular precast reinforced concrete 
boxes conforming to AASHTO M259 or M273 (ASTM C789 or C850), as 
controlled by the amount of cover shown on the plans and Interstate Live 
Load Conditions (Table 2). Minor deviations from the design dimensions 
may be allowed in order to conform with manufacturing processes upon 
approval. 


Submit 2 sets of complete working drawings for the precast concrete 
boxes prepared specifically for the contract for review and approval. After 
approval, submit 5 sets of the approved working drawings. Supply work- 
ing drawing sheets not exceeding 700 mm by 1050 mm in size and include 
on each drawing the jobsite name of the structure as shown on the contract 
plans, district-county-route, bridge number, contract number, contractor, 
and sub-contractor, if any. 
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(a) Manufacturer Prequalification. Have the manufacturer of precast 
reinforced concrete box (RCB) sections submit for approval, substantial 
evidence of qualification to produce the product. Such evidence of pre- 
qualification shall include the following: 


1. Written evidence of successful completion of at least 3 projects of 
size and scope similar to the project for which he wishes to be 
prequalified for. The projects shall have been performed within the 
previous 3 years. Such evidence shall include references for said 
work. 


2. A written document detailing the manufacturer’s Quality Control 
Program which demonstrates conformance to the requirements of 
these specifications. 


The Engineer may, at his option, inspect the precast facilities including, 
but not limited to, reinforcing assembly; forming equipment; concrete 
batching facilities; placement, curing, and handling equipment; and test- 
ing and inspection equipment and procedures. 


(b) Concrete. Concrete shall be as specified in AASHTO M259 or 
M273 (ASTM C789 or C850), with the following modifications: 


1. The requirement that the pozzolan constituent of Type IP cement be 
only fly ash, is waived. 


2. When so designated in the Special Provisions for sulfate protection, 
cement shall be Type V or Type IP(MS). If no designation is given, 
cement may be Type II, Type V, or Type IP(MS). 


3. When a wet cast manufacturing process is used, air entrainment of 4 
to 7% shall be required, except that in Clark County no air entrain- 
ment is required. A wet cast manufacturing process is defined as 
one in which forms are removed after 6 hours or more. 


4. When a dry cast manufacturing process is used, no air entrainment 
is required. A dry cast manufacturing process is defined as one in 
which the concrete is densified by continuous vibration, and forms 
are removed immediately. 


Submit for review and approval a copy of the concrete mix design which 
will be used in the manufacture of the precast box sections. The mix 
design shall identify the type of casting process, (wet cast or dry cast), and 
shall show the sources and mass proportions of all materials to be used. 


(c) Certification. Submit a certificate of compliance issued by the 
manufacturer of the precast RCB sections at the time of shipment. The 
certificate shall include the following: 


1. The specification under which the box sections were manufactured. 
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2. The NDOT contract number for which the box sections were 
manufactured. 


3. The number of box sections of each size which are being shipped. 


4. A statement that the construction of the box sections, and all 
materials used therein, are in compliance with the requirements of 
the applicable ASTM or AASHTO specifications. 


The manufacturer of the precast RCB sections shall maintain, for a 
period of one year following shipment, a copy of the appropriate test 
reports and other documentation necessary to support the certificates of 
compliance. 


Give written notification 2 weeks in advance of performing casting 
operations. 


Carefully handle concrete boxes in loading, unloading, transporting, 
and laying. 


Do not lay boxes which are cracked, checked, spalled, or damaged. 
Remove all such sections from the work. Boxes which show defects due to 
handling will be rejected at the site of installation regardless of prior 
acceptance. 


Fine cracks and checks on the surface of the member which do not 
extend to the plane of the nearest reinforcement will not be cause for 
rejection unless they are numerous and extensive. Repair cracks which 
extend into the plane of the reinforcing steel, but are acceptable otherwise, 
in an approved manner. 


Repair small damaged or AeroOne ait areas, which are purely surface 
in nature. Excessive damage, honeycomb, or cracking will be subject to 
structural review. Make sound repairs, properly finish, and cure according 
to with the pertinent specifications. When fine cracks or hairchecks on the 
surface indicate poor curing practices, discontinue further production of 
precast boxes until corrections are made and proper curing provided. 


Bed the boxes as shown on the plans. 


Begin the placing of the boxes at the downstream end of the line. Place 
the grooved ends of the box segments facing upstream. Place the bottom 
of the segments in full contact with the prepared bedding. Check the box 
segments for alignment and grade at the time of joining the sections. 


Keep the interior of the boxes free of dirt and other foreign material as 
the box laying progresses, and leave clean at the completion of the work. 
Take up and relay any box which is not in true alignment, which shows 
any undue settlement after laying, or is damaged. 


Join the box segments in such a manner that the ends are fully entered 
and the inner surfaces are flush and even. The maximum tolerable gap in 
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the joints will be 19 mm, checked immediately after making each joint. If 
any annular space exists in the interior portion of the joint, fill with an 
approved mortar. Finish the mortar flush with the interior surfaces of the 
box units. 


Seal joints for precast boxes with flexible, watertight, preformed joint 
material installed according to the manufacturer’s recommendations. Joint 
material shall conform to AASHTO M198. 


For multiple box installations, solidly fill the 75 mm space between the 
box lines with grout. Use grout of workable mix suitable for pumping 
without segregation. Place the grout by pumping or an approved alternate 
method. Consolidate the grout by mechanical vibration or rodding during 
placing. Perform the grouting in a continuous pour in lifts not exceeding 
1.8 m. Vertical grout barriers may be used to control the flow of grout 
horizontally. The grout shall attain a minimum compressive strength of 17 
MPa in 28 days when tested according to Test Method No. Nev. T475. 


502.03.25 Elastomeric Concrete. Submit certified test results for 
the elastomeric concrete and all components for product approval before 
submission of placement drawings. The certified test results shall show the 
elastomeric concrete and its components meet all the requirements speci- 
fied in Subsection 502.02.03. The testing shall be conducted and certified 
by a testing facility independent of the product manufacturer or supplier. 


Upon approval of the elastomeric concrete, submit placement drawings 
for approval. Placement drawings shall show all dimensions, details and 
procedures necessary to install the elastomeric concrete. 


After removal of concrete or plantmix and before installation of any 
steel restrainers, scarify the recesses by sandblasting. Completely clean 
and dry the recesses. Prime the recesses as required by the manufacturer. 


Set the steel restrainers at the proper line and grade, with the distance 
between restrainers set to proper width. Place tape or similar protection on 
the existing concrete around the blockouts to provide a neat appearance. 
Place non-sticking planking or other approved materials between the steel 
restrainers to prevent flow of elastomeric concrete into the joint opening. 


Mix the aggregates for the elastomeric concrete together and preheat, if 
recommended by the manufacturer. Add the elastomeric binder and thor- 
oughly mix the concrete. Immediately after mixing, place the elastomeric 
concrete in the recess and completely distribute underneath the steel 
restrainers, around the anchor bars and against the face of the recess and 
steel restrainers. Trowel the surface smooth against the extrusions and 
deck. 


The joint shall be able to carry traffic within 3 hours of placement of the 
elastomeric concrete. Heat may be applied if necessary to achieve this. 
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Arrange to have a skilled technical representative from the elastomeric 
concrete supplier on site for the duration of all elastomeric concrete work. 
The elastomeric concrete supplier’s skilled technical representative shall 
provide: 


(a) Health and safety training for all personnel handling elastomeric 
concrete and its components. 


(b) Directions for mixing and installing of the elastomeric concrete. 
(c) Limitations on the use of elastomeric concrete. 
Cause for rejection of the elastomeric concrete shall be as follows: 


(a) Inability to store, handle, mix or install the materials according to 
the manufacturer’s recommendations and as specified herein. 


(b) Voids or excessive bubbles found in the in-place elastomeric con- 
crete: 


(c) Immediate degradation of material properties under field condi- 
tions. 


(d) Failure of elastomeric concrete to setup and harden sufficiently to 
carry traffic within 3 hours after placement. 


Completely remove and replace any rejected material. 


METHOD OF MEASUREMENT 


502.04.01 Measurement. Concrete will be measured by the cubic 
meter. 


Fine surface finish will be measured by the square meter. 


The estimated quantities shown onthe plans for concrete and fine 
surface finish, plus or minus authorized quantity changes, will be the 
quantity used for payment. The Engineer or the Contractor may, however, 
request final measurement. Submit request for final measurement in writ- 
ing. When final measurement is made, the quantities derived therefrom 
will be the quantities used for payment. 


The estimated quantities shown on the plans for reinforced concrete box 
culverts will be based upon dimensions required for cast-in-place con- 
struction. There will be no adjustment of quantities due to the optional use 
of the precast method. 


If Portland cement concrete is placed and is shown by test to be below 
the specified 28 day compressive strength, the Engineer will determine as 
to whether the concrete shall be removed and replaced or allowed to 
remain in place. This determination shall be based on an evaluation of the 
durability and other qualities of the concrete necessary to the integrity of 
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the structure. If the concrete is allowed to remain in place, the Department 
will deduct from money due, or to become due to the Contractor from the 
Department, a percentage of the unit bid price. This deduction shall be 
considered to be liquidated damages and shall be at a rate of 3% of the 
contract unit bid price for each 1% (rounded to the nearest 1%) below 95% 
of the 28 day compressive strength to a maximum of 30% of the unit bid 
price, as set forth in the following example. 


Percent of Specified 


28-Day Compressive Liquidated Damage 
Strength Examples (Per Unit Bid Price) 
TD) spree. not exh pices OP) | ee oo ee Se ee ee 0 
pe ae SR EE ON 44 U1 BOSPA? Sey PR a te PS oe 0 
te baa ee tae tant aD shel ait ee I iA a St Dk a as ah as Oe wees 3 
SR. ah SR AE EY Lt Mahe lb |g PAs Av He A iS nna ten anaemia ti tage B-Ab 6 
19 A eS et pA Gs te) RS Cee a ee 9 
2 nal ll er “aaa a. is Ma Sale LE Sa ie. Uk Oa Ge uae Aas Smee mee jie 
58 = wate cts Wh ia on staat Sa Se | hes a Hei LD See ae. theme en i eh dn SE 15 
of! fee eS eee ae rm ren te Lhe FG feet ot Bees oo che eer ee 18 
Spat SE DP st GO Sn Hi 3 Rea) tS ee 21 
ES net i ER BOY oe GR TEE TS IRE ae) CG) ET cones nce AME ID SE 24 
joo ee 5 Me CP ne UR LS 26. tao ike ORE Bre: oa 
a ee ee 20 A ee Ui ion a Aa ot, SE OR Sn See a a 30 


_ The reduced price shall apply to all concrete represented by the strength 
tests below the specified minimum compressive strength. 


If directed, remove and replace concrete represented by the strength 
tests below the specified minimum compressive strength. 


When a compressive strength test falls below the specified 28 day 
compressive strength, the Department may determine that an alternate 
strength test is required or the Contractor may request such test. When the 
Department determines that an alternate strength test is required, the 
Contractor will not be liable for the cost of such test. If the Contractor 
elects to have an alternate strength test made, the Department will then 
make such a test; however, should this test fail to indicate that the 28 day 
compressive strength requirements have been met, the cost thereof shall 
be deducted from any money due or to become due the Contractor. The 
alternate strength test shall consist of obtaining and testing 3 drilled core 
samples according to Test Method No. Nev. T474. The test specimens 
will be taken at a single suitable location, and shall be from the same area 
represented by the original strength test. The cores will be obtained and 
the test performed by the Department. 


The average compressive strength of the 3 drilled core samples at the 
age tested shall be converted to a 28 day compressive strength as shown by 
Chart No. 1 in this Subsection. This calculated value shall be termed the 
‘‘result of the core test.’’ When the result of the core test validates the 
Original 28 day strength test, the quality of the concrete shall be assessed 


12 
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on the basis of the original test. When the core test does not validate the 28 
day strength, then the result of the core test will be used to assess the 
quality of the concrete. 


The quantity of concrete involved in fillets, scorings, and chamfers 
1,300 mm?’ or less in cross sectional area will be neglected. No deduction 
will be made for the volume of concrete displaced by reinforcing steel, 
expansion joint material, drainage, and weep holes. The volume of con- 
crete displaced by pipes, conduits, ducts (except that no deduction shall be 
made for prestressing ducts), and forms for voids embedded in concrete 
that are in excess of 1,300 mm’ in cross sectional area will be deducted. 
Deduction will be made for the volume of timber piles, concrete piles, and 
cast-in-place piles embedded in the concrete. 


No measurements or other allowances will be made for work, material 
or additional concrete required for the use of stay-in-place metal forms. 


Tremie seal concrete will be measured by the cubic meter, based on 
batched volume placed. 


Compression joint seal will be measured by the linear meter. 


Concrete bridge deck repair will be measured by the force account 
according to Subsection 109.03. 


Permanent and portable precast concrete barrier rail will be measured 
by the linear meter. 


Portable concrete barrier rail will be measured one time only, for its 
initial installation, and movement of the rail from one location to another 
shall be considered necessary and -essential and shall not constitute 
grounds for remeasurement. 


Precast concrete box culverts will be measured by the linear meter of the 
size specified. 


Strip seal expansion joints will be measured by the linear meter. 
Laminated elastomeric bearing pads will be measured by the each. 
Elastomeric concrete will be measured by the cubic meter. 


Groove concrete deck slab will be measured by the square meter. 
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CONCRETE STRENGTH, MPa 


PORTLAND CEMENT CONCRETE 
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BASIS OF PAYMENT 


502.05.01 Payment. The accepted quantities, measured as provided 
above will be paid for at the contract price per unit of measurement for the 
pay items listed below that are shown in the proposal. Payment will be full 
compensation for the work prescribed in this Section. 


The headwalls to be cast-in-place at the end of the precast concrete box 
culverts will be measured and paid for under the appropriate items of 
work. 


The accepted quantity of “‘“Groove Concrete Deck Slab,’’ measured as 
provided above, shall be paid for at the contract unit price bid per square 
meter which price shall be considered full compensation for furnishing all 
labor, tools, equipment, materials, supplies and incidentals necessary to 
accomplish the work, complete and in place. 


Payment wil! be made under: 


Pay Item Pay Unit 
Class’ 4.4: 4 Concrete (Mayor Sree et te ett ne, Cubic Meter 
Class it a8 v8) C oncreterG@viinGen)) 22> {rie ter orl “Feta a eee Cubic Meter 
GClasS—n0x«- Conerete; Modified: (Major neato See Cubic Meter 
Class! $a 7! Concrete) Modified: (Minor)2.4_ Soe Te) ee Cubic Meter 
Teemi@tseal Concrete s- stati: 2 24d A ee Se Cubic Meter 
Pine: Sirtace FiriiSii tne ped nechac hse a eek chk tal. Square Meter 
Concrete. Barricri Rails (Cy pe) eae ee renee ieee ne Linear Meter 
Portable-Precast’Conerete-Barrier. Railton ee Linear Meter 
Portable Precast Concrete Barrier Rail (State-Furnished).......0000222.......-- Linear Meter 
Compression Jomt scalt tt tne ee eee Linear Meter 
Concrete Bridge-Deek-Repain 2. tl ee eee Force Account 
Precast Concrete Box Culvert (size).......... PE aR, pees: ee SOR WE ot) BW ec. ASAD Linear Meter 
Strip Seal Expansion Joint (S1Zé MOVEMENE) scant. sennnsenannenecen cote teeledaeeneee Linear Meter 
Laminated-Blastamerie- Bearing -Padsi-sto on ee ee ee Each 
Blastomenc;@oncretes. te ek 2 hs eee Be A Cubic Meter 
Groeve) Concrete; DECK Slap Te ates Ee tt ee Square Meter 
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SECTION 503 


PRECAST PRESTRESSED CONCRETE MEMBERS 


DESCRIPTION 


503.01.01 General. This work consists of prestressing (a) precast 
concrete members, or (b) cast-in-place concrete members, by furnishing, 
placing, and tensioning prestressing steel. 


(a) Precast Concrete Members. This work consists of furnishing and 
placing either precast reinforced concrete members or precast prestressed 
concrete members, whichever is indicated on the plans. 


Precast prestressed concrete members may be furnished and placed in 
lieu of the precast reinforced concrete members. If a precast prestressed 
option is not shown, the dimensions shall be the same as shown on the 
plans for the precast reinforced concrete members. 


Furnish and place complete precast prestressed concrete members 
including all concrete, prestressing steel and items appurtenant to the 
prestressing method used, reinforcing steel and incidental materials in 
connection therewith. Place piling as provided in Section 508. 


(b) Cast-In-Place Concrete Members. This work includes the furnish- 
ing and installation of any appurtenant items necessary for the particular 
prestressing system to be used, including but not limited to ducts, anchor- 
age assemblies and grout used for pressure grouting ducts. 


MATERIALS 


503.02.01 General. Material shall conform to the following Sections 
and Subsection: 


Rormtiind Cement Contrete se ee eee ee Section 501 

COnCTAIe GIOCHI TES Or, Soe Re ke EE ae ae ag NTs te Section 502 

RemIgrcine wiceh tears. . be mei Voie tears A ee ee. Ra BN aL Section 505 

CSE CSG te SOC arctyesios-ca,-- States eM dyh tans 5-1 Rb Be let cts Subsection 713.03.04 
CONSTRUCTION 


503.03.01 General. Perform prestressing by either (a) pretensioning 
methods, or (b) post-tensioning methods. If the plans show details for only 
one particular method, the use of the alternate method will be allowed 
only upon approval. If use of the alternate method is approved, submit 
complete details and design calculations for the alternate and for any other 
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necessary modifications to the member for approval. Do not commence 
work until approval is granted in writing. 


Submit working drawings for approval, giving complete details and 
substantiating calculations of the method, materials, and equipment pro- 
posed for use in the construction, prestressing, and/or erection operations. 
Outline in such details the method of prestressing, and include the 
arrangement of the prestressing steel and mild steel reinforcement in the 
member, any additions or rearrangement of reinforcing steel, any revision 
in concrete dimensions from that shown on the plans, and working 
stresses. For the post-tensioning method also include on the working 
drawings the specifications and details of anchoring devices and distribu- 
tion plates or assemblies, calculated stresses in the anchorages and distri- 
bution plates, type of post-tensioning enclosures, sequence of stressing 
prestressing steel, pressure grouting materials and equipment, and a 
method of detensioning the prestressing steel should it become necessary 
to do so before grouting takes place. 


For the pretensioning method include the sequence of cutting or releas- 
ing the prestressing steel on the working drawings. Do not cast any 
member to be prestressed before review of the working drawings is 
complete. | 


Post-tensioning anchorage systems to be used in cast-in-place concrete 
structures will be approved based on prequalification testing. Conduct 
prequalification testing by an independent testing laboratory which certi- 
fies that the complete tendon anchorage system meets the requirements of 
Subsection 503.03.04. Include drawings in the submittal of prequalifica- 
tion testing that accurately show the test arrangement, jack calibration, 
jacking forces and tendon elongation. Include the tendon anchorage sys- 
tem, reinforcing steel, concrete block dimensions and clearances on the 
drawings. Tests conducted for other state transportation agencies may be 
accepted as prequalification testing. 


Do not use or install prestressing steel in the work until the prestressing 
steel has been sampled, tested and approved for use. 


Precast Concrete Members. Submit drawings of the forms proposed 
for the precast members. Show in such drawings the complete details of 
the type of forms proposed for providing any indicated openings and 
proposed method of supporting and anchoring such forms. 


If electing to prestress precast concrete members and a prestressed 
option is not shown on the plans, design the members as precast pre- 
stressed members and submit 3 copies of the design and stress calculations 
for review and approval. Submit said design and stress calculations a 
minimum of 4 weeks before casting members. 


Submit 3 sets of all working drawings prepared specifically for the 
contract for review and approval. After approval, submit 5 sets of the 
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approved working drawings. Working drawing sheets shall not exceed 700 
mm by 1,050 mm in size and each drawing shall include the jobsite name 
of the structure as shown on the contract plans, district-county-route, 
bridge number, contract number, Contractor, and subcontractor if any. 


Give notice in writing 2 weeks in advance of performing prestressing 
operations. 


503.03.02 Protection of Materials. Protect all prestressing steel 
against physical damage, rust, and other results of corrosion at all times 
from manufacture to grouting or encasing in concrete. Prestressing steel 
that has sustained physical damage will be rejected. The development of 
visible rust or other results of corrosion will be cause for rejection. 


Package prestressing steel in containers or shipping forms for the 
protection of the steel against physical damage and corrosion during 
shipping and storage. Place a corrosion inhibitor which prevents rust or 
other results of corrosion in the package or form, or incorporate in a 
corrosion inhibitor carrier type packaging material. When permitted, the 
corrosion inhibitor may be applied directly to the steel. The corrosion 
inhibitor shall have no deleterious effect on the steel or concrete or bond 
strength of steel to concrete. Immediately replace or restore packaging or 
forms damaged from any cause to original condition. 


Clearly mark the shipping package or form with a statement that the 
package contains high-strength prestressing steel, the care to be used in 
handling, and the type, kind and amount of corrosion inhibitor used, 
including the date when placed, safety orders and instruction for use. 


Make no welds or grounds for welding equipment on the forms or on the 
steel in the member after the prestressing steel has been installed. 


If prestressing steel for pretensioning is placed in the stressing bed and 
exposed to the elements for more than 36 hours before encasement in 
concrete, take acceptable measures to protect said steel from contamina- 
tion or corrosion. 


Continuously protect prestressing steel for post-tensioning which is 
installed in members before placing and curing of the concrete, against 
rust or other corrosion, until grouted, by means of a corrosion inhibitor 
placed in the ducts or applied to the steel in the duct. The corrosion 
inhibitor shall conform to the requirements specified above. 


Submit the following for the corrosion inhibitor: Brand name, a sample, 
a list of chemicals and their proportions, and instructions for use. 


When prestressing steel for post-tensioning is installed in the ducts after 
completion of concrete curing, and if stressing and grouting are completed 
within 10 calendar days after the protective packaging has been opened, 
rust which may form during said 10 days will not be cause for rejection of 
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the steel. The use of a corrosion inhibitor in the duct following installation 
of the prestressing steel within the above 10 calendar days, will not be 
required except when requested because of adverse weather conditions. 
Prestressing steel installed as above but not grouted within 10 calendar 
days shall be subject to all the requirements in this Subsection pertaining 
to corrosion protection and rejection because of rust. 


When steam curing is used, do not install prestressing steel for post- 
tensioning until the steam curing is completed. 


Use water for flushing ducts containing either quick lime (calcium 
oxide) or slaked lime (calcium hydroxide) in the amount of 1.2 g/L. Use 
oil free compressed air to blow out ducts. 


503.03.03 Forms. Do not deposit concrete in the forms until after 
inspection of the placing of the reinforcement, anchorages, any enclo- 
sures, and/or prestressing steel. 


Vibrate the concrete internally or externally, or both, as required to 
consolidate the concrete. Vibrate with care and in such a manner to not 
displace reinforcement, enclosures and/or prestressing steel. 


Construct forms for interior cells or holes in the members of a material 
that will resist breakage or deformation during the placing of concrete and 
will not materially increase the mass of the member. ‘‘Lost forms,” left in 
place in interior cells, shall not exceed 575 Pa of supported deck area. 


Side forms for prestressed members may be removed the next day after 
placing concrete therein, provided satisfactory arrangements are made for 
curing and protecting the concrete. Remove all side forms before releasing 
pretensioned prestressing steel and before tensioning post-tensioned pre- 
stressing steel. 


For precast members, provide holes for anchor bars, and for diaphragm 
dowels which pass through the member, openings for connection rods, 
recesses for grout, and any other holes and recesses as necessary in the 
members according to the details shown on the plans. Where diaphragm 
dowels do not pass through the member, the dowels may be anchored in 
the member by embedment in the concrete or by means of an approved 
threaded insert. 


Lifting anchors may be installed in members to be placed in bridge 
decks provided that all of the anchor above the concrete is removed after 
the member is placed. 


503.03.04 Anchorages and Distribution. Secure all post-tensioned 


prestressing steel at the ends by means of approved permanent type 
anchoring devices. 
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All anchorage devices for post-tensioning shall hold the prestressing 
steel at a load producing a stress of not less than 95% of the specified 
ultimate tensile strength of the prestressing steel. 


When headed wires are used, the outside edge of any hole for prestress- 
ing wire through a stressing washer or through an unthreaded bearing ring 
or plate shall not be less than 6 mm from the root of the thread of the 
washer or from the edge of the ring or plate. 


Distribute the load from the anchoring device to the concrete by means 
of approved devices that will effectively distribute the load to the concrete. 
Such approved devices shall conform to the following: 


(a) The final unit compressive stress on the concrete directly under- 
neath the plate or assembly shall not exceed 21 MPa. 


(b) Bending stresses in the plates or assemblies induced by the pull of 
the prestressing steel shall not exceed the yield point of the material 
or cause visible distortion in the anchorage plate when 95% of the 
specified ultimate tensile strength of the tendons is applied. 


(c) Materials and workmanship shall conform to Section 506. 


_ If furnishing anchoring devices of a type which are sufficiently large and 

which are used in conjunction with a steel grillage embedded in the 
concrete that effectively distributes the compressive stresses to the con- 
crete, the steel distribution plates or assemblies may be omitted. 


If loop tendon anchorages are used, enclose them in ducts for their 
entire length. 


Where the end of a post-tensioned assembly will not be covered by 
concrete, recess the anchoring devices so that the ends of the prestressing 
steel and all parts of the anchoring devices will be at least 50 mm inside of 
the end surfaces of the members, unless a greater embedment is shown on 
the plans. Following post-tensioning, fill the recesses with concrete con- 
forming to the requirements for the structure and finish flush. 


503.03.05 Ducts. Accurately place duct enclosures of mortar-tight 
rigid galvanizedferrous metal. 


Provide all ducts or anchorage assemblies with pipes or other suitable 
connections for injection of grout after prestressing. 


Ducts for prestressing steel made up of a single wire, bar or strand, 
shall have a minimum inside diameter 10 mm larger than the diameter of 
the wire, bar or strand to be used. For tendons made up of a plurality of 
wires, bars, or strands, the duct area shall be at least twice the gross area 
of the prestressing steel. 


Securely fasten ducts for prestressing steel in place to prevent move- 
ment. 
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After installation in the forms, cover the ends of the ducts at all times as 
necessary to prevent the entry of water or debris. If prestressing steel is to 
be installed after the concrete has been placed, blow out or flush and blow 
out the duct immediately before installation of the steel. Satisfactorily 
demonstrate that the ducts are free of water and debris immediately before 
installation of the steel. 


Fabricate rigid ducts with either welded or interlocked seams. Galvaniz- 
ing of the welded seam will not be required. Provide ducts of sufficient 
strength to maintain their correct alignment during placing of concrete. 
Use positive metallic connections between sections which do not result in 
angle changes of the joints. Use waterproof tape at the connections. Bend 
ducts without crimping or flattening. Transition couplings connecting said 
ducts to anchoring devices need not be galvanized. 


(a) Precast Members. In lieu of metallic enclosures, openings for 
prestressing steel may be formed by means of cores or ducts composed of 
rubber or other suitable materials which are removed before installing 
prestressing steel. 


(b) Cast-In-Place Concrete Members. Vent all ducts for continuous 
structures within | m of the high points of the cable path. Use vents of 
12.5 mm minimum diameter standard pipe. Make connections to ducts 
with metallic structural fasteners. Use mortartight vents, tape as neces- 
sary, and provide means for injection of grout through the vents and for 
sealing the vents. Remove end of vents 25 mm below the top of the top 
Slab after grouting has been completed. 


503.03.06 Prestressing. Tension prestressing steel by means of 
hydraulic jacks so that the force in the prestressing steel is not less than the 
value shown on the plans. 


Do not allow the temporary tensile stress (jacking stress) to exceed 75% 
of the specified minimum ultimate tensile strength of the prestressing 
steel. Anchor prestressing steel at stresses (initial stress) that will result in 
the ultimate retention of working forces of not less than those shown on 
the plans, but do not allow the initial stress at the anchorage to exceed 
70% of the specified minimum ultimate tensile strength of the prestressing 
steel. Do not allow the stress at the end of the seating loss zone to exceed 
83% of the yield point stress of the prestressing steel. Do not allow 
working stress to exceed 80% of the yield point stress of the prestressing 
steel. 


Working force and working stress will be considered as the force and 
stress remaining in the prestressing steel after all losses, including creep 
and shrinkage of concrete, elastic compression of concrete, creep of steel, 
losses in post-tensioned prestressing steel due to sequence of stressing, 
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friction and take up of anchorages, and all other losses peculiar to the 
method or system of prestressing have taken place or have been provided 
for. 


The loss in stress in post-tensioned or pretensioned prestressing steel 
due to creep and shrinkage of concrete, creep of steel, sequence of 
stressing, and elastic compression of concrete shall be as indicated on the 
plans. Determine losses peculiar to the chosen method or system of 
prestressing, such as sequence of stressing or friction and take up of 
anchorage, and include in submittal of substantiating calculations for 
review. 


Equip each jack used to stress tendons with either a pressure gage or a 
load cell for determining the jacking stress. Provide pressure gage, if 
used, with an accurately reading dial at least 150 mm in diameter. 
Calibrate each jack and its gage as a unit with the cylinder extension in the 
approximate position that it will be at final jacking force, and accompany 
with a certified calibration chart. Provide calibrated load cell, if used, 
with an indicator by means of which the prestressing force in the tendon 
may be determined. Do not use the lower 10% of the manufacturer’s rated 
capacity of the load cell in determining the jacking stress. 


_ The certified calibration charts for the hydraulic jacks, pressure gages, 
or load cells used for tensioning prestressing steel may be checked before 
and during tensioning operations with state-furnished load cells. Provide 
sufficient labor, equipment, and material to install and support the load 
cells at the prestressing tendons and to remove the load cells after the 
checking is complete, as ordered. The checking operations will be con- 
ducted by the Engineer. 


Do not perform the tensioning of prestressing steel in any post-tensioned 
member, or the cutting or releasing of prestressing steel in any preten- 
sioned member, until the concrete has attained the minimum compressive 
strength value specified for stressing or releasing of the steel. 


(a) Pretensioning Method. When ordered, check prestressing steel 
tendons in pretensioned members, if tensioned individually, for loss of 
prestress not more than 3 hours before placing concrete for the members. 
The method and equipment for checking the loss of prestress will be 
subject to approval. Retension all tendons which show a loss of prestress 
in excess of 3% to the original computed jacking stress. 


When prestressing steel in pretensioned members is tensioned at a 
temperature appreciably lower than the estimated temperature of the 
concrete and the prestressing steel at the time of initial set of the concrete, 
increase the calculated elongation of the prestressing steel to compensate 
for the loss in stress, but do not exceed jacking stress of 75% of the 
specified minimum ultimate tensile strength of the prestressing steel. 
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Perform the cutting and releasing of prestressing steel in pretensioned 
members in such an order that lateral eccentricity of prestress will be a 
minimum. Cut the prestressing steel flush with the end of the member and 
heavily coat the exposed ends of the prestressing steel with roofing 
asphalt, coal tar enamel, or zinc-rich paint. 


(b) Post-Tensioning Method. Use the following formula and friction 
coefficients in calculating friction losses in tendons: 


a Ua+Kl 
T, =T,e' fs 


Where: T, = Steel stress at jacking end 
T, = Steel stress at any point x 
e = Base of Naperian Logarithms 
U = Friction curvature coefficient 
a = Total angular change of prestressing steel profile in radians from 
jacking end to point x 
K = Friction wobble coefficient (1/mm) 
| = Length of prestressing steel in millimeters from jacking end to point x 
Type of Steel Type of Duct K U 
Wire or strand Galvanized-rigid 6.6107 U5 
Plain bars Galvanized 6.6 X 107 O15 
Deformed bars Galvanized 9.8107 0.30 


Before placing forms for closing slabs of box girder cells, satisfactorily 
demonstrate that either the prestressing steel is free and unbonded in the 
duct or, if prestressing steel has not yet been placed, that all ducts are 
unobstructed. 


Before post-tensioning any member, satisfactorily demonstrate that the 
prestressing steel is free and unbonded in the duct. 


Except as herein provided, do not post-tension cast-in-place and precast 
concrete until at least 10 days after the last concrete has been placed in the 
member and until the compressive strength of concrete has reached the 
strength specified at the time of stressing. With approval, up to 50% of the 
total prestressing force may be applied before the 10 day limitation 
mentioned above provided the concrete has reached the required compres- 
Sive strength. 


Conduct the tensioning process so that tension being applied and the 
elongation of the prestressing steel may be measured at all times. Record 
gage pressures and elongations at all times while tensioning and submit for 
approval. 


Tension prestressing tendons in continuous members by jacking at each 
end of the tendon. Need not jack both ends simultaneously. Where one end 
stressing is shown on the plans, perform tensioning by jacking from one 
end only. When indicated on the plans, tension half of the prestressing 
steel from one end of the member and the other half from the opposite 
end. 
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Deviations of the above may be made upon review and approval. 


Prestressing tendons in simple span post-tensioned members may be 
tensioned by jacking from one end only. When tensioning is done from 
one end only, tension half of the prestressing steel in each member from 
one end of the member and the other half from the opposite end. 


After precast members have been grouted, do not move or otherwise 
disturb the members for a period of 24 hours. However, when cold 
weather conditions prevail, temperatures below 10 °C, do not move or 
disturb the member for a period of 48 hours. 


For post-tensioning of cast-in-place members, distribute the prestress- 
ing steel so that the force in each girder stem is equal or as required by the 
plans, except as provided herein. For box girders with more than 2 girder 
stems, the prestressing force may vary up to 5% from the theoretical 
required force per girder stem, provided the required total force in the 
superstructure is obtained and the force is distributed symmetrically about 
the centerline of the typical section. 


503.03.07 Curing. Cure according to Subsection 501.03.09, or by 
steam curing. Steam curing shall conform to the following: 


(a) Initially apply the steam from 2 to 4 hours after the final placement 
of concrete to allow the initial set of the concrete to take place. If 
retarders are used, use a waiting period before application of the 
steam of 4 to 6 hours. If the ambient air temperature is below 10 °C 
apply steam during the presteaming period to hold the air surround- 
ing the member at a temperature between 10 °C and 32 °C. 


(b) To prevent moisture loss on exposed surfaces during the presteam- 
ing period, cover members as soon as possible after casting or keep 
the exposed surfaces wet by fog spray or wet blankets. 


(c) Construct enclosures for steam curing to allow free circulation of 
steam about the member, and to contain the live steam with a 
minimum heat and moisture loss. The use of tarpaulins or similar 
flexible covers will be permitted, provided they are kept in good 
repair and secured in such a manner to prevent the loss of heat, 
steam, and moisture. 


(d) Apply the steam at 100% relative humidity. Do not impinge steam 
jets directly on the concrete, test cylinders, or forms. During 
application of the steam, the ambient air temperature rise within the 
enclosure shall not exceed 22 °C per hour until a maximum temper- 
ature of 60 °C to 71 °C is reached. Hold the maximum temperature 
until the concrete has reached the desired strength. In discontinuing 
the steam, the ambient air temperature shall decrease at a rate not to 
exceed 22 °C per hour until a temperature has been reached about 
11 °C above the temperature of the air to which the concrete will be 
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exposed. Cover control cylinders to prevent moisture loss and place 
in a location where the temperature is representative of the average 
temperature of the enclosure. 


(e) Do not expose the concrete to temperatures below freezing for 6 
days after casting. 


503.03.08 Bonding and Grouting. 


(a) Post-Tensioning Ducts. Bond post-tensioned prestressing steel to 
the concrete by completely filling the entire void space between the duct 
and the tendon with grout. 


Grout shall consist of Portland cement, water, and an approved expan- 
sive admixture. 


Use Type II Portland cement conforming to Section 701. Use cement 
not containing any lumps or other indication of contamination. Do not use 
pozzolans or fly ash. 


Use water conforming to Section 722. 


Use admixtures conforming to Subsection 501.02.03, except that the 
admixture shall not contain chloride ions in excess of 0.25% by mass of 
admixture and the admixture may be dispensed in solid form. 


Add water first to the mixer followed by cement and admixtures. 


Submit a grouting procedure with written instructions on the prestress- 
ing shop drawings. The grouting procedure shall indicate the type of 
equipment used with its pumping capacity and all the operations involved 
in Carrying out the grouting procedure. 


Use grouting equipment capable of continuous mechanical mixing 
which will produce a uniform and thoroughly mixed grout, free of lumps 
and undispersed cement. Mix for such duration as to produce uniform 
blending of the grout without excessive temperature increase or loss of 
expansive properties of the admixture. 


Do not exceed a water content of more than 0.44 L/kg of cement. Do 
not add additional water to improve the flowability of the grout. Do not 
retemper grout. Continuously agitate grout until it is pumped. 


The pump-ability of the grout will be determined by Test Method No. 
Nev. T426. The efflux time of a grout sample immediately after mixing 
shall not be less than 11 seconds. 


Use grouting equipment of a positive displacement type capable of 
grouting at a pressure of at least 1.0 MPa, but not more than 1.7 MPa at 
the tendon inlet. Provide pump with adequate seals to prevent introduction 
of oil, air, or other foreign substance into the grout, and to prevent loss of 
grout or water. Use grouting equipment with gravity feed to the pump inlet 
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from a hopper attached to and directly over it. Keep the hopper at least 
partially full of grout at all times during the pumping operation to prevent 
air from being drawn into the post-tensioning duct. 


Furnish grouting equipment with a pressure gage having a full- scale 
reading of not more than 2.0 MPa. 


Provide standby flushing equipment capable of developing a pressure of 
1.7 MPa and of sufficient capacity to flush out any partially grouted ducts 
due to blockage or breakdown of equipment. 


Clean and free ducts of deleterious materials that would impair bonding 
of the grout or interfere with grouting procedures. 


Pass grout through a screen with 3 mm maximum clear openings before 
introducing the grout into the grout pump. 


When hot weather conditions would contribute to quick stiffening of the 
grout, cool the grout by approved methods as necessary to prevent 
blockages during pumping operations. 


Fit grout injection pipes with positive mechanical shutoff valves. Fit 
vents and ejection pipes with valves, caps or other devices capable of 
withstanding the pumping pressures. Do not remove or open valves and 
caps until the grout has set. Prevent leakage of grout through the anchor- 
age assembly by positive mechanical means. Use mortar-tight, rigid 
galvanized ferrous metal, grout injector pipes. 


Grout from the low end of the Structure. Vent air and bleedwater as 
necessary to assure that ducts are completely filled with grout. 


Pump grout through the duct and waste at the outlet until no visible 
slugs of water or air are ejected and the efflux time of ejected grout is not 
less than 11 seconds as measured by Test Method No. Nev. T426. Close 
the outlet pipe and hold the pumping pressure momentarily. Close the 
valve at the inlet while maintaining this pressure. 


When freezing weather conditions are possible during and following the 
placement of grout, keep the ducts free of water to avoid damage due to 
freezing. At the time of grouting, have the surface temperature of the 
concrete in the member at 7 °C or higher and maintain at or above this 
temperature for 24 hours before and 48 hours after groutingtakes place. 
Do not allow the temperature of the grout to be less than 10 °C nor more 
than 32 °C during mixing or pumping. | 


Abrasive blast clean the surface of concrete against which concrete 
encasement over anchorage assemblies is to be placed until clean aggre- 
gate is exposed. 


(b) Grout for Shear Keys and Dowel Holes. . Make grout for shear keys 
and dowel holes of 1 part cement to 2 parts grout aggregate by volume. 
Add only enough water to the grout to permit placing and tamping. 
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Clean concrete areas to be in contact with the grout of all loose or 
foreign material that would in any way prevent bonding between the grout 
and the concrete surfaces. Flush these areas with water and allow to dry to 
a surface dry condition immediately before placing the grout. 


Make areas mortar-tight before placing grout. Thoroughly tamp the 
grout into the openings. After placing, cure the grout by the water method 
for a period of not less than 3 days. 


Remove and replace all improperly cured or otherwise defective grout. 


503.03.09 Handling of Precast Members. Exercise care in han- 
dling, storing, moving, and erecting precast concrete members to avoid 
twisting, racking, or other distortion that would result in cracking or 
damage to the members. Handle, transport, and erect precast members in 
an upright position. Keep the points of support and directions of the 
reactions with respect to the member approximately the same during 
transportation and storage as when the member is in its final position. 


503.03.10 Tolerances for Precast Members. Fabricate precast pre- 
stressed concrete members to plan dimensions within the tolerances listed 
herein (tolerances are not to be considered accumulative). 


(a) I-Beams: 

Depth (flanges, web and fillets)... ecececeesecceeceeeeene +6 mm 

Denth (overall) asc. catee se cl Le eee ae eee +13 mm to—6 mm 

Widelt: (flanges fanc sNCls fet 252 oe eee ee eee eee ee +10 mm to—6 mm 

Width (webjtist tlt ote Veo ea ree ah +10 mm to—6 mm 

DenstH OF Beall. c ace react eee eee +3 mm per 3 m or 13 mm 


whichever is greater 
Exposed beam ends deviation from square or desig- 
nated. skew. 2a 2c, eee a ee Ie Mae Horizontal +6 mm Vertical + 
: 10 mm/m of beam height 
Side inserts (spacing between centers of inserts and 
from the centers of inserts to the ends of the 


Hears) Gis: EE ee et tO Ct 3 +13 mm 
Bearing Plates (spacing between the centers of 
bearing plates). 24 ‘2 25e ons hi oe rh ee 2 +3 mm/3 m or 13 mm which- 


ever is greater 
Bearing Plate (spacing from the centers of bearing 


plates (0 ‘the endS*of the DAMS) 6. occ scectecssepececgnsentoccanacsce +13 mm 
Bearing Plate or Bearing Area deviation from plane......... +1.5 mm 
Stirrup Bars—Projection above top of beam....................... +19 mm 
Stirrup Bars—Longitudinal Spacing... eeeeeeeeeeeeeceeeene +25 mm 


End Stirrup Bars—not more than 50 mm from the 
end of the beam Horizontal Alignment (deviation 
from a straight line parallel to the centerline of 


IDG AI Be tse PN a A ce ee ee a 3 mm per 3 m 
Camber differential between adjacent beams...................... 3 mm per 3 m of span to maxi- 
mum of 25 mm 
Center of gravity of strand groupe... eeeeeccececeecececeeeee +6 mm 
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Center of gravity of depressed strand group at end 


Of DeATESS Ts T05 BS SORE cet tel Becta hn ote BETO +13 mm 
Position of post-tensioning GUCteon. nce eceeceececceseeceeceeceneeees +6 mm 
Position of hold-down points for depressed strands......... +150 mm 
Position of handlingidevices....£...22 8 4, +150 mm 
(b) Box Beams and Flat Slabs: 
Depthittop slab radiiigin. storon95 jap joi......2419:) +13 mm 
Depth MbottOmislaby eee a A cel ue, ee gee ata gs +50 mm to—0 mm 
UD Sepa Ue CoC ie BOR Se oa ae ae BAL ik Re Ao ee +6 mm 
RCL WON) Seeks ce OR: See Bete tg +10 mm 
DVTCILIRMCOVCRAM feck tate eee tee eae eet ee, +6 mm 
DBO S hs mews: cy Rta te epee st eS aoe ht a ane te +3 mm/3 m or 13 mm which- 


ever is greater, +13 mm 
from end of void to center 


tie hole 
Ay ACE OSLO Mnryeen tre tae F ee en ene, See ee +25 mm adjacent to end 
block 
Sduare ends (deviation from square)2s2 +6 mm 
Skew Ends (deviation from designated skew)— 
Skew angle equal to or less than 30°... +6 mm 
ew alle OTeAICE Cini! 0) eee tee eae ee +13 mm 
Beam Seat Bearing Area (variation from plane sur- 
face when tested with a straight edge) through 
middlehalfofmembervsiase she aE od +1.5 mm 
Horizontal Alignment (deviation from a straight 
line parallel to the centerline of member)...................... 6 mm to 12 m lengths, 10 mm 


from 12 to 18 m lengths, 13 
mm above 18 m lengths 
Dowel Tubes (spacing between the centers of tubes 
and from the centers of tubes to the ends and 
SIGE SOLMMCTIDEL or terre ment te ce ative ercdceeeee eames +13 mm 
Tie Rod Tubes (spacing between the centers of 
tubes and from the centers of tubes to the ends of 


RU Leis 0 Goh iL el g linnernlleaes Bind also Wier. J orp ied +6 mm 
Tie Rod Tubes (spacing from centers of tubes to the 

bottom ofithe!Déams ja? i ee ea ee eee ee. +6 mm 
TOL Width wr DECK. . wer ne | ee ee oe Theoretical width +13 mm 

per joint 

Camber differential between adjacent units......................-- 13 mm max. 
Camber differential between High and Low mem- 

ROS MEL SALT N SAD eat rte tases erence nee a 25 mm max. 
BIC NSeLIS FOSITIOMINS 2020 eek ne Meee sue ge erence Same as for I-beams 
BET TUP Asal P OSTONIN Gente crete cele. eens erento tick cotee tics Same as for I-beams 
iFevdon-Positioning...u2 02. oe ee ee oe Same as for I-beams 
Plandlines Devicerhositioning se wae Same as for I-beams 
(c) Piling: 
MTT ACT) BIE V0 fe (Rae cay aes Saar eee ae eae oe —6 mm to +10 mm 
Headthuriol sqharesegml 12. bee gee ee og 1.5 mm per 300 mm of width 
encth Gti piles seicte. kaise cee i sh ae apse +40 mm 
Horizontal Alignment (deviation from a straight 

line parallel to the centerline of the pile)... 3 mm per 3 m 
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Voidslocatiomsciincy.-sesaenns,--by5.- ey are een eos ia +13 mm 

Stirrup Bars or Spiral Positioning...........-.-.---------+es-----0--+ Same as for I-beams 
Tendon, Positi Onin pegaes- 26 be nctdetc contre ocean Same as for I-beams 
Handling Device Positioning ~..2. .nnte Feces ete Same as for I-beams 


METHOD OF MEASUREMENT 


503.04.01 Measurement. Precast concrete members (reinforced or 
prestressed) will be measured by the each. The length of the members 
shown in the estimate of quantities and/or in the proposal are nominal. For 
exact length see the drawings of the members shown on the plans. 


If concrete in precast concrete members fails to meet the specified 28 
day compressive strength, liquidated damages will be assessed or the 
concrete will be rejected, all according to Sections 501 and 502. Liqui- 
dated damages will be based on the value of the concrete in a given 
member being equal to 50% of the contract unit price bid per unit for the 
member(s). 


Prestressing cast-in-place concrete will be measured by the lump sum. 


The concrete for post-tensioned cast-in-place concrete structures will be 
measured under Section 502. The reinforcing steel for post-tensioned cast- 
in-place concrete structures will be measured under Section 505. Addi- 
tional concrete or reinforcing steel required by the particular system used 
will not be measured or paid for directly. 


Prestressed piling will be measured under Section 508. 


BASIS OF PAYMENT 


503.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price bid per unit of measurement 
for the pay items listed below that are shown in the proposal. Payment will 
be full compensation for the work prescribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
(Size). Precast Concrete; Membersiz=.... ee Aho ae ee eet, eee eee Each 
Préstressing Cast-In=Place: Concretetasesrat aaa er ree RS SO Lump Sum 
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LIGHTWEIGHT CONCRETE FOR STRUCTURES 


DESCRIPTION 


504.01.01 General. This work consists of furnishing and placing 
lightweight Portland cement concrete in bridges, culverts, and other types 
of concrete structures. 


MATERIALS 


504.02.01 General. Material shall conform to the following Sections 
and Subsection: 


[aygeh item Sagan ite rai Oke Se Oh ee ee Seer Section 501 
SOOT a ea [qe hv et SO Beet ROP OEY ke ANRGs | 1 et ak URES TO ae ae Section 502 
pxmerecate tor Portland: Ceres Pei ct pe gece scate eee ge Section 706 
PATTER SIT CSc tt tee a ee ee ee eee LI reat Subsection 501.02.03 


-$04.02.02 Concrete Making Properties. Lightweight concrete shall 
be subject to the following requirements and test methods: 


Test Test Designation Requirements 
Making Test Specimens (laboratory)......................- Nev. T455* — 
Making Test Specimens, (field)......_-___-__-------- Nev. T428 — 
SOMIPFESSIVE SUES... Seth eee ee Nev. T475 Table I 
Unit Weight and Cement Factor (wet)................... Nev. T435 Table I 
eS GOT LP PCnits ee.) eee ha eee Nev. T462 No Surface Popouts 
Preezing and Ua wie co Be ec ape ts Nev. T465 — 

EW gel sV01 (310) Reumebaanetenetintentdet. Eabetedabe: Ais, Sct Nev. T431 Table I 
SLU TES 0 Ls natal mete Apne eat ile darters. Snaiancrehidl Mien Nev. T438 Table I 
Alrebricaweicht!. 2oe) Mea: 0 oer ee Nev. T458 Table I 
Conhs Concrete a. JODioOS Seed. ee ee Nev. T474 Sec. 504.04.01 


*The compressive strength requirements of Portland cement concrete will be based on the strength 
test, which is defined as the average of the breaking strength of 3 standard cylinders at 28 days. The 
cylinder strengths will be determined by Test Method No. Nev. T475. 


The compressive strength test will be required for each 50 m’ or portion 
thereof placed each day. For large continuous pours, one test near the 
beginning of the pour and one test near the end of the pour may be 
substituted for the 50 m* requirement. Other cylinders may be made and 
broken for informational purposes. 


CONSTRUCTION 


504.03.01 General. The construction of conventionally reinforced 
lightweight concrete structures shall conform to Sections 501 and 502, 
with the exceptions contained in this Section. 
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Give not less than 32 calendar days notification in advance of use of the 
proposed sources of materials and make arrangements for the Engineer to 
obtain samples as required for testing purposes. Samples will not exceed 
225 kg for each separate grading. Furnish a written statement giving the 
cement factor in kilogram per cubic meter, the proportions of cement and 
each size of aggregate in a saturated surface dry condition, the slump, and 
the percentage of air in the concrete proposed for use in the work. If 
proposing to use an admixture other than an air-entraining agent, state its 
complete brand name and the quantity proposed to be used per kilogram of 
cement. The Engineer, after making such tests as he deems advisable, will 
either accept the proposed materials and proportions or suggest modifica- 
tions needed for acceptance. After acceptance of batch proportions and 
materials, do not alter them during the course of the work except as found 
necessary to maintain yield, cement factor, and unit mass within specifica- 
tion requirements. Do not revise batch proportions resulting in concrete 
that contains an amount of total water per cubic meter greater than 105% 
of that contained in concrete of the accepted proportions. 


504.03.02 Storage of Aggregates. Stockpile lightweight aggregate 
on the job or at a central batching plant for a minimum time of 24 hours 
before its use. 


Stockpile fine and coarse aggregates separately. 


504.03.03 Classification and Proportions. Proportion lightweight 
concrete by mass, such that the requirements in Table I will be satisfied. 
Give advance notice in writing when any changes are to be made in the 
batch proportions. 


Do not vary batches of lightweight concrete more than +50 kg/m? in 
unit mass from the design mix. The cement factor of any individual batch 
placed in the work shall not be more than 8 kg/m® less nor more than 14 
kg/m’ greater than the designated factor (kg cement per cubic meter). 
Batch aggregates and report to the Engineer by mass. The masses used 
may be varied as necessary to comply with the above tolerances in cement 
factor and unit mass. 


Natural fine aggregate may be used provided it does not result in 
concrete having a mass in excess of maximum. 
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504.03.04 Mixing. Produce workable concrete of uniform consist- 
ency. Use stockpiled aggregates in a saturated surface dry condition just 
before batching. 


Charge the batch so that 75% of the total mixing water and admixtures 
are introduced in the mixer in advance of the aggregates. Introduce the 
aggregates and mix for a minimum of 45 seconds. The amount of absorp- 
tion by the aggregate will be the determining factor in mixing time. Add 
the cement and final water and complete mixing. For stationary mixers, 
mix not less than 3 minutes. For truck mixers, mix not less than 100 
revolutions of the drum. 


Operate the drum on truck mixers at high speed while charging it with 
aggregate. Introduce cement into the mixing drum while it is rotating at 
slow speed. Immediately before discharge of the concrete, rotate the drum 
at high speed for at least 60 seconds. 


METHOD OF MEASUREMENT 


504.04.01 Measurement. Lightweight concrete will be measured 
according to Subsection 502.04.01. 


Reinforcing steel will be measured under Section 505. 


BASIS OF PAYMENT 


504.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract unit price bid per cubic meter for the 
pay items listed below that are shown in the proposal. Payment will be full 
compensation for the work prescribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
(class) Lightweight Concretel (Mimor)s...3..c6e eee ee Cubic Meter 
(Class -Eighiwerght Concreter( Major jos. ae wee oe Cubic Meter 
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SECTION 505 
REINFORCING STEEL 


DESCRIPTION 
505.01.01 General. This work consists of furnishing and placing 
reinforcing steel and mesh reinforcing. 
MATERIALS 


505.02.01 General. Material shall conform to the following Subsec- 
tions: 


Fabricated Steel Bar or Rod Mats Reinforcement.....................-..------ Subsection 713.03.02 
Bar sicer ReInIO‘cement... cc. ee ee ee. eee Subsection 713.03.01 
Welded Steel Wire Fabric Reinforcement..z............--....-.---.--c---00ce-00-0- Subsection 713.03.03 


All bar steel reinforcement may be either Grade 300 or Grade 400 
unless otherwise specified on the plans. 


) Spiral reinforcement may be either bar steel reinforcement or steel wire, 
of the equivalent size of the bar steel. 


The prequalification of epoxy coatings for steel reinforcing bars shall 
conform to ASTM D3963 Annex. 


The following products have met the prequalifications test for epoxy 
coatings, and it is anticipated that no further prequalification will be 
required by these companies: 


Corvel ECA-1558, Red-27000, Corvel ECA-1440, Green-3169- 
Manufactured by The Polymer Corporation, Reading, Pennsylvania. 


Epoxiplate—R-346, R-347, R-348, R-349, R-350, R-352, R-361 and R- 
371—Manufactured by Armstrong Products Company, P. O. Box 657, 
Warsaw, Indiana 46580. 


Epoxy powder 720-A-009—Manufactured by Cook Paint and Varnish 
Company, P. O. Box 389, Kansas City, Missouri. 


Flintflex 531-6080, 531-6085, 531-6086—Manufactured by E. I. 
Dupont deNemour Company, Inc., 308 E. Lancaster Avenue, Wynne- 
wood, Pennsylvania. 


Miccron 650—Manufactured by Republic Steel Corporation. 
Mobilox 1004-R-2—Manufactured by Mobil Chemical Company. 
Nap-gard 7-2000—Manufactured by NAPCO Corporation. 


[ 369 ] 


505 REINFORCING STEEL 


Scotch Kote—215 and 413—Manufactured by Minnesota Mining and 
Manufacturing Company, Inc., P.O. Box 2963, Austin, TX 78769- 
2963: 


EL-704-P-9, epoxy powder—Manufactured by Fuller-O’Brien, P.O. 
Box 469, Tualatin, Oregon 97062. 


Hysol DK23-0679 (Green) and Hysol DK23-0602 (Brown)s— 
Manufactured by the Hysol Division of the Dexter Corporation, Olean, 
New York 14780. 


Corflex CF 4650 (Green)—Manufactured by Ferro Corporation, P.O. 
Box 6550, Cleveland, OH 44101. 


Interpon HD-33 Fusion Bond—Manufactured by International Paint, 
Houston, Texas. | 


Corvel Green 10-6071—Manufactured by Morton Thiokol Inc., P.O. 
Box 1-5240 Reading, PA 19612-5240. . 


Interpon HD 34 Fusion Bond—Manufactured by International Paint, 
Houston, TX 77021. 


Lilly ‘“‘Greenbar’’ #720A009—Manufactured by Lilly Powder Coating, 
Inc., 1136 Fayette, North Kansas City, MO 64116. 


Nap-Garo 7-2709—Manufactured by The O’Brien Corporation, 5300 
Sunrise Street, Houston, TX 77021. 


Resicoat 500607—Manufactured by Akco Powder Coatings. 


PowDax E-90 No. 1295—Manufactured by Seibert Powder Coatings 
Inc., 11110 Berea Road, Cleveland, OH 44102 


505.02.02 Samples. Furnish one extra bar of each diameter for each 
100 t or fraction thereof. Select this bar from the longest bar of each size 
so that the bar, or a portion of it, can be used to replace any bar of that 
diameter which is selected to be used as a field sample. Supply field 
sample of sufficient length to provide for two 750 mm samples of each 
diameter. Indicate the extra bars on the fabricator’s details. 


505.02.03 Specifications for Coating Reinforcing Steel. Coating of 
reinforcing steel shall conform to AASHTO M284. 7 


The coating fabricator for epoxy coated reinforcing steel shall be certi- 
fied by the Concrete Reinforcing Steel Institute’s Certification Program for 
Fusion Bonded Epoxy Coating Applicator Plants. Submit a copy of the 
Epoxy Coating Certification along with notification of the starting date of 
coating application. 


Give notification of the date and location of the coating operation, in 
writing, at least 10 days before the planned date for beginning the coating 
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operation. Allow the Engineer free access to the plant of the coating 
applicator for inspection. If the representative so elects, perform prepara- 
tion of the bars, coating and curing of the bars in the representative’s 
presence. 


Make patching or repair material available from the coating manufac- 
turer, which is in compliance with AASHTO M284. 


CONSTRUCTION 


505.03.01 Bending Diagrams. Before placing reinforcing steel, fur- 
nish two copies of a list of all reinforcing steel. 


505.03.02 Protection of Materials. Protect reinforcing steel at all 
times from damage. When placed in the work keep the reinforcing steel 
free from dirt, detrimental scale, paint, oil, or other foreign substance. 
Clean loose mill scale or dust which is easily removable by a satisfactory 
method. 


Thoroughly inspect the coated steel after delivery to the job-site, and 
again after installation in the forms, to ensure that it is not damaged; and 
when there is damage, that it has been properly patched. Promptly patch 
sheared ends and other cuts or exposed areas before detrimental oxidation 
occurs. 


Repair all damage, visible to the unaided eye, caused during shipment, 
storage, or placement of coated bars at the job-site with patching material 
meeting the requirements of AASHTO M284. 


The total damaged surface area (prior to repair with patching material), 
shall not exceed 2%. The total bar surface area covered by patching 
material either at the shop or at the job-site, shall not exceed 5%. Bars 
exceeding these limits will be rejected and must be replaced. 


Properly store coated bars. If stored outside for more than 2 months, 
store off the ground, and cover for protection against both moisture and 
ultraviolet light, in such a manner that condensation does not form on the 
bars. 


When handling coated bars, use systems with padded contact areas. Pad 
bundling bands. Lift bundles with a strong-back, multiple supports, or a 
platform bridge so as to prevent bar to bar abrasion from sags in the bar 
bundle. Do not drop or drag bars or bundles. 


505.03.03 Bending. Bend bar reinforcement to the shapes shown on 
the plans. Bend bars cold unless otherwise permitted. Make bends accord- 
ing to the ACI Detailing Manual for detailing reinforced concrete struc- 
tures. 
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Do not field bend bars partially imbedded in concrete except as shown 
on the plans or specifically permitted. Do not bend or straighten bars in a 
manner that will damage the material. After a reinforcing bar has been 
bent or straightened once do not subject bar to further bending. 


Submit a bending procedure for approval before field bending any bars. 
Splice bars which are damaged or broken according to Subsection 
505.03.05. Submit the method of splicing for approval. 


Perform field bending to the following minimum diameters unless 
smaller diameters are approved: 


Metric Inch-Pound Min. Bending 
Bar Size Bar Size Dia. (mm) 
10 #4 75 
15 #5 100 
20 #6 125 
a #7 150 
25 #8 200 
Above 25 Above #8 Bending and 


straightening 
not recommended. 


Perform bending with a smooth continuous application of force. If a 
hickey bar is used in straightening a bar, perform by progressively moving 
the hickey bar around the bend. 


505.03.04 Placing and Fastening. Accurately place all bar rein- 
forcement in the positions shown on the plans and firmly hold during the 
placing and setting of concrete. When the spacing of bars exceeds 300 mm 
in either direction, tie all intersections. When the spacing of bars is 300 
mm or less in both directions, tie alternate intersections. 


Maintain distance from the vertical and horizontal forms by means of 
stays, blocks, ties, hangers, or other approved supports. For holding 
reinforcing bars from contact with the forms or between layers of bars use 
precast mortar blocks of approved shape and dimensions and compressive 
strength of not less than 20 MPa. Fabricated metal chairs which are in 
contact with the exterior surface of the concrete of either galvanized steel, 
or with steel tips plastic coated to at least 19 mm into the concrete, or of 
stainless steel conforming to ASTM A493 Type 430. Do not use pebbles, 
pieces of broken stone or brick, metal pipe, and wooden blocks. Do not 
place concrete until reinforcement is inspected and approved. Concrete 
placed in violation of this provision may be rejected and its removal 
required. 


If mesh reinforcement is shipped in rolls, straighten mesh into flat 
sheets before placing. 


When “Reinforcing Steel, (Epoxy Coated)’’ is shown on the contract 
plans, use compatible types of bar supports to minimize damage to the 
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coating on the bars during field placing. Make bar supports of dielectric 
material or coat with dielectric material. If precast concrete blocks with 
embedded tie wires or precast concrete doweled blocks are used, epoxy 
coat or plastic coat the wires or dowels. Epoxy coat reinforcing bars that 
are used as support bars. In walls reinforced with epoxy coated bars, 
epoxy coat spreader bars. Make proprietary combination bar clips and 
spreaders that are used in walls of corrosion resistant material or coat with 
dielectric material. Coat wire bar supports with dielectric material, such 
as epoxy or plastic, for a distance of at least 50 mm from the point of 
contact with the epoxy coated reinforcing bars. 


The following requirements shall apply to epoxy coated and plastic 
coated wire bar supports: 


1. Keep the wire surface free of contaminants that affect the adhesion 
of the epoxy coating or plastic coating to the wire. 


2. Apply the epoxy coating by the electrostatic spray method, fluidized 
bed, or by flocking. 


3. Apply the plastic coating by spraying, dipping, or as a powder. 
4. Provide coating thickness at least 125 pm. 


5. It is not expected that epoxy coated or plastic coated wire bar 
supports will be completely free of damage. Hanger marks on the 
coated bar supports, resulting from the coating application process, 
are acceptable and will not be considered as damaged coating. Make 
the repair of damaged coating with patching material and according 
to the material manufacturer’s recommendations. The patching 
material should be compatible with the epoxy coating material or 
plastic coating material and be inert in concrete. 


6. Furnish a Certificate of Compliance for each shipment of coated 
wire bar supports. 


When permanent corrugated metal forms are used, make the bar sup- 
ports resting on the metal forms of a dielectric material or coated with a 
dielectric material whether the reinforcing steel is epoxy coated or not. 
Epoxy coat reinforcing bars that are used as support bars and resting on 
the metal forms. Epoxy coat or plastic coat the portion of wire bar 
supports which are in contact with the metal forms for a distance of at least 
19 mm from the point of contact. 


Position reinforcing in concrete deck slabs on approved metal or plastic 
supports or chairs or on precast mortar blocks to maintain accurately the 
specified clearance to the surface of the concrete. Do not space metal 
support units greater than 1.2 m in either direction when supporting bar 
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sizes No. 15 and larger. For No. 10 bars do not space more than 0.9 m in 
either direction. Do not space plastic or mortar support units greater than 
0.9 m in either direction for all bar sizes. 


For reinforcing placement in other than deck slabs, do not space support 
units (steel, plastic, mortar) more than 1.2 m. 


Use bar support units sufficient in number and adequate in strength to 
carry all imposed loads without measurable deflection or displacement of 
the reinforcing steel. More closely space bar supports than the above 
maximums as necessary to meet these requirements. 


Do not cut reinforcement which has been placed, inspected and 
approved unless authorized in writing. Repair any unauthorized cutting of 
reinforcement satisfactorily. Use approved methods and materials in the 
repair. Such repair may include complete removal and replacement. 


If approved, place any additional reinforcement or other embedded 
items in the bridge rail to facilitate construction. Epoxy coat additional 
reinforcement according to Subsection 505.02.03. Use non-corrosive 
embedded items or protect them by an approved coating. 


505.03.05 Splicing. Furnish all reinforcement bars in the full 
lengths indicated on the plans. Do not splice bars, except where shown on 
the plans without written approval. Stagger splices as far as possible. 
Splice by lapping, welding, or by mechanical butt splicing. Do not lap 
splice reinforcing bars numbers 45 and 55. 


Lapped Splices. Place the reinforcing bars in contact and wire them 
together in such a manner as to maintain the alignment of the bars and to 
provide minimum clearances. 


Do not lap splice at locations where the concrete section is not sufficient 
to provide a minimum clear distance of 50 mm between the splice and the 
nearest adjacent bar. Do not reduce the clearance to the surface of the 
concrete. 


The required length of lapped splices shall be as shown on the plans. 


Overlap sheets of mesh reinforcement sufficiently to maintain a uniform 
strength and securely fasten at the ends and edges. Do not edge lap less 
than one mesh in width. 


Welded Splices. Weld reinforcing steel only if detailed on the plans or if 
given written approval. Welding shall conform to the Structural Welding 
Code, Reinforcing Steel, AWS D1.4 of the American Welding Society. 


A full welded splice shall have bars buffed and welded to develop in 
tension at least 125% of the specified yield strength of the bar. 


Mechanical Butt Splices. Use mechanical butt splicing of reinforcing 
steel only if detailed on the plans or if given written approval. 
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Mechanical butt splices may be either the threaded sleeve coupler type, 
the filler metal sleeve coupler type, or the swaged sleeve coupler type. 


A full mechanical connection shall develop in tension or compression, 
as required, at least 125% of the specified yield strength of the bar. 


Use the mechanical connections of approved design. Approval will be 
based upon technical data, including test results, and other necessary 
proof of satisfactory performance submitted by the manufacturer. 
Approval will also be based upon the results of tests which the Engineer 
may wish to perform on sample splices and splice material furnished by 
the manufacturer. 


Use splicing procedures according to the manufacturer’s recommenda- 


_ tions. Make splices using the manufacturer’s standard and other required 


accessories. 
Squarely cut ends of reinforcing bars to be spliced. 


Splice sleeves shall have a clear coverage of not less than 44 mm 
measured from the surface of the concrete to the outside of the sleeve. 
Adjust or relocate stirrups, ties, and other reinforcement and place addi- 
tional reinforcement if necessary to provide planned clear coverage to 
reinforcement. 


Follow the following splice guidelines when field splicing is made by 
the use of welding or mechanical couplers: 
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SPLICE GUIDELINES 


een = 


Single lap splice!>°— E9018 


a 1; Types la, 1b, GR. E90T 25 and smaller 


Double lap splice—Detail E9018 
Dae ee GR. E90T 


100% penetration butt E9018 
h nos 
weld—Detail 3a, 3b? GR. E90T phiogersasir 


25 and smaller 


75% penetration butt £9018 
weld with flare V groove GR. E90T 25 and smaller 
lap splice—Detail 4>-° ; 
A i ith 
GR. 300 to GR. 400°* AUN alae ap 
a eels gu GR. E70T-X 
for splice type. 
i oO 


'This detail not recommended for concrete coverage of less than 75 mm. 


Filler metal sleeve coup- 
ler 





“Welding both sides is unnecessary. 

3When backup is not used, root should be back-gouged before welding second side. 
4Manufacturer’s recommendations should be followed. 

-Welder should have papers documenting his experience at welding rebar or be tested. 
6Preheat weld splice to 316 °C and cool slowly (wrap with insulation) to 93 °C. 
TSMAW and 3.1 mm electrode are preferred. 

8Smaller sizes are more difficult to butt weld. 


°Larger sizes (35 and larger) have more difficulty in meeting requirements. 
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SPLICE DETAILS 








OIDDDDDDDDDDD IND popepgen) ay 
ae \\ LL DODDDDIDIIDVOIDODID PH RRRDH RNID 
60. ae 





Begin and end weld on Type 2 Single lap splice with 
splice bar as shown. cere ye es flare V groove weld. 


DETAIL 1 a. Weld one side. 
b. Weld both sides. 













_ Orion NTI : 
NUON DONDDNNODED ENN DANAUNN NII, 


Se a ami 


Begin and end weld on DETAIL 2 Double lap splice with 
splice bar as shown. flare V groove weld. 


a. Weld one side. 
b. Weld both sides. 


eS aN ee ee es 





45° to 60° 

DETAIL 3 100% Penetration butt weld. 
a. With split pipe backing. 
b. No back up. 


ee a 
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SPLICE DETAILS 







ihe thos Fi eS ee i, 
ve See Ii 4~4¥—> 
PRS aero oA MREE pT 


ee Ne ce 
Begin and end flare 75% penetration butt 
groove weld on splice weld with flare V groove 
bar as shown. lap splice. 
DETAIL 4 


A.W.S. VALUE FOR FLARE V GROOVE WELDS 


Effective Throat 0.6S S=1/2 x Nominal Diameter 





1. Flare V groove 2. Flare V groove 
welded one side. welded both sides. 


DIMENSIONS FOR WELD DETAILS 


W=Recommended weld length (mm) for all 
cases. 


L=Recommended lap or splice length (mm). 
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505.03.06 Substitutions. Substitution of different size bars will be 
permitted only with specific authorization. The bars substituted shall have 
an area equivalent to the design area or larger. 


METHOD OF MEASUREMENT 


505.04.01 Measurement. Reinforcing steel will be measured by the 
kilogram and each type (bare or coated) will be considered separately. No 
additional allowance will be made for the mass of the epoxy coating or for 
laps added for the Contractor’s convenience. 


The estimated quantities shown on the plans, plus or minus authorized 
quantity changes, will be the quantity used for payment. The Engineer or 
the Contractor may, however, request final measurement. Submit request 
for final measurement in writing. When final measurement is made, the 
quantities derived therefrom will be the quantities used for payment. 


If the Contractor requests final measurement and the quantities thus 
determined are equal to or less than the planned quantities plus authorized 
changes, the Contractor shall reimburse the Department for the Depart- 
ment’s expenses incurred by such final measurements. 


The calculated masses of the plain and deformed bars will be based on 
the following tables: 


Se ae a 
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505 
Inch-Pound Bar Diameter Mass 
Size Designation (mm) (kg/m) 
#3 : 





Mesh reinforcement will be measured by the square meter measured 
along the plane of placement. No allowance will be made for laps. 


BASIS OF PAYMENT 


3505.05.01 Payment. The accepted quantities measured as provided 
above will be paid for at the contract price per unit of measurement for the 
pay item listed below that is shown in the proposal. Payment will be full 
compensation for the work prescribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
Remmforcimm Ss techn 7s ce 2h i en ee Kilogram 
Reinforcing: steel (Epox ya@oated)...:/ eee Kilogram 
Mesh, Reinforcing’: c..2cr:sccctitbien a: sede tere! <a end venecee anecinte lniee Saag Square Meter 
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SECTION 506 
STEEL STRUCTURES 


DESCRIPTION 


5306.01.01 General. This work consists of furnishing, fabricating, 
casting, machining or otherwise preparing, transporting, erecting and 
painting structural steel, steel forgings, castings, deck drains, expansion 
joint armor, metal covers, sidewalk channels, and other metals. 


If there are any conflicts between the requirements contained in the 
ANSI/AASHTO/AWS referenced specifications and the requirements of 
the Standard Specifications, Plans, or Special Provisions, the require- 
ments of the Nevada documents shall govern. 


3506.01.02 AISC Certification. The fabricator of the structural steel 
Shall be certified by the American Institute of Steel Construction’s Quality 
Certification Program. The category of certification shall be as shown on 
the contract plans. The AISC Certification is required for the fabrication 
of bridge structures only, and not for the fabrication of deck drains, utility 
hangers, deck protection angles, pier nose angles or anchor bolt assem- 
blies. Each fabricator shall submit a copy of the certification for the 
specified category, before or along with the first submittal of shop draw- 
ings. 


MATERIALS 
506.02.01 General. Material shall conform to the following Sec- 
tions: 
SER@ITS CEN (ore) B21 S005 PM RE bs, a ee Oe OR Re Oa nae ener A Section 710 
PUR GunD fOr BIG RAI, 1 Steal eke, cite een OE ie ee Section 711 
NICE ANCOUSAIVCte Sires a1. MeO. care used pl nnnik ee args ce in eR Section 712 
IANS eee DOM AS LS 02 Sh Ie AKL Mei SV Se ioe MO oe ea OE et a Section 714 
SEMMETNWAT TERA RD ee Wie VR EY EEE MRO Fees 2. eNOS Ae ee MMO Section 715 
Sd EE TH eA 1 he ee RS NR A a oT AP ea Section 724 
SHC GO) PVE GC gH Fang BELA aber es aiaatnd nel Real ii” Pataca me Cees Mi ve 8 Section 725 


Cut and fabricate steel plates for main members, and splice plates for 
flanges and main tension members, so that the primary direction of rolling 
is parallel to the longitudinal axis of the member. Cut and fabricate hinge 
hanger plates so the primary direction of rolling is perpendicular to the 
longitudinal axis of the member. 


Welded sections may be substituted for the rolled shapes, provided that 
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the shapes and sections to be substituted comply with the following 
provisions: 


(a) Provide depth, width, and average thicknesses at least equal to those 
for the shape or section shown on the plans. 


(b) Weld the flanges to the web with continuous fillet welds on each side 
of the web, according to Subsection 506.03.16. 


(c) Do not reduce the strength classification of the material. 


Galvanize anchor assemblies including anchor bolts, nuts, washers, 
plates and pipes after fabrication according to Section 715. 


506.02.02 Railing. Galvanize steel bridge rail after fabrication and 
paint white. Do not paint aluminum bridge rail. Galvanize steel pedestrian 
rail after fabrication and do not paint. 


For shims for steel railing use galvanized steel plates. For shims for 
aluminum railing use aluminum alloy. 


Provide insulating material for insulating the bases of aluminum rail 
posts from concrete and from steel anchor bolts with an aluminum 
impregnated light colored caulking compound with the consistency of 
putty. 


Provide bolts, nuts and washers of either galvanized steel, stainless 
steel, or steel, cadmium plated according to ASTM B766, Class 12, Type 
Ill. 


CONSTRUCTION 


506.03.01 Shop Drawings. Shop drawings shall consist of shop 
detail erection and other working plans showing dimensions, sizes of 
material, details and other information necessary for the complete fabrica- 
tion and erection of the metal work. Prepare the drawings on sheets 550 
mm by 900 mm. Make the original drawings either on paper or cloth but 
draw the details so that the prints will be clear and legible. 


Submit the shop drawings for structural steel to the Engineer, 1263 
South Stewart Street, Carson City, Nevada 89712, for approval. For 
initial review, submit 2 sets of such drawings for highway bridges. After 
initial review, submit between 6 and 12 sets as requested for final 
approval. Submit all shop drawings for approval at least 6 weeks before 
planning to start fabrication for highway bridges. Do not fabricate mate- 
rial until the shop drawings have been approved and copies distributed. 
The approved shop drawings shall become a part of the contract. Any 
additional costs resulting from approved substitution of sections by the 
shop drawings will not be paid for. After the fabrication and erection of 
the structural steel is complete, furnish the original tracings or reproduc- 
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ible negatives of all approved shop drawings, before final acceptance of 
the contract. See Subsections 506.03.11 and 506.03.26 for additional 
requirements. 


If electing to furnish bridge rail constructed of aluminum as provided 
herein and the plan sheets show only steel bridge rail, submit the fabrica- 
tor’s design calculations for verification that the railing and hardware 
conform to Division I, Article 2.7 of the AASHTO Standard Specifica- 
tions for Highway Bridges. 


After approval, do not deviate from the shop drawings without prior 
approval. 


Approval of shop drawings is an acceptance of the character and 
sufficiency of the details and is not a check of any dimensions. The 
Engineer’s approval of shop drawings will not relieve the Contractor from 
the responsibility in regard to errors or omissions on said shop drawings. 


506.03.02 Notice of Beginning Work. Give 15 days written notice 
of manufacturing of material at the mill so that inspection may be pro- 
vided. Do not manufacture or begin fabrication of material without 
authorization. The Engineer may inspect material, as provided for in 
“ASTM A6. Material not inspected at the place of manufacture is subject to 
inspection as provided for in Subsection 506.03.03. *‘Mill’’ means any 
rolling mill or foundry where material for the work is to be manufactured. 


Before placing the order with the mill, the fabricator shall inquire with 
the Engineer if additional material will be required for testing. Give 15 
days written notice before the beginning of fabrication. 


506.03.03 Inspection and Testing. All material will be examined 
and tested as necessary before fabrication. Provide adequate facilities and 
free access to the necessary work areas. Furnish required test samples free 
of charge. Material not inspected at the place of manufacture will be 
subject to all chemical, physical, and workmanship requirements estab- 
lished for the material supplied. Inspection and testing will be by any 
visual, destructive, or non- destructive method to evaluate the material for 
its specified properties. Furnish mill orders and certificates, showing test 
values obtained, in triplicate. Include in certified test reports physical and 
chemical test results and steel making process used. All steel not identified 
by mill heat numbers will be rejected. 


The Engineer’s inspection in the fabrication shop does not relieve the 
Contractor from responsibility for material or fabrication defects or 
errors, and the necessity for replacement or correction of rejected materi- 
als, and workmanship. 


Shop inspection of rail pipe and tubes may be waived and shipment 
permitted subject to inspection at the project site. The field inspection will 
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cover the general appearance, size, thickness, etc., of the pipe and tubing. 
Conformance to the requirements of chemical and mechanical properties 
will also be considered before the material is approved. Shop inspection of 
rail posts will be made on the first few rail post castings furnished in order 
to establish a satisfactory class of finish and workmanship. When shop 
inspection is waived on a portion of the handrail posts, a careful inspec- 
tion will be made in the field. 


Fabricate aluminum alloy material in conformance to or equivalent to 
fabrication methods and practices recommended in the handbooks of the 
major producers of aluminum materials and specifically the following 
requirements: 


(a) Saw, route, or mill the material. 
(b) Do not flame cut. 


(c) Tubing may be heated to a temperature not exceeding 204 °C for a 
period not exceeding 15 minutes to facilitate bending. 


(d) Drill holes in pipe and tubing. Core and ream, or drill holes in 
castings from the solid. Smoothly finish seats for pipe. 


Perform the fabrication and handling of aluminum materials in the shop 
and field in a manner to prevent scoring or marring of the surfaces. An 
objectionable appearance resulting from such scoring or marring will be 
cause for rejection of the material. Fabricate sleeves and rails in lengths 
indicated on the plans. 


Perform the finishing of rail posts after fabrication is completed. 
Remove all fins, pipes and other casting irregularities and all drilling, 
reaming and other fabrication marks. 


506.03.04 Storage. Conduct the loading, transporting, unloading, 
storing, and handling of the structural steel so that the metal is kept clean 
and free of grease and other foreign material. Place material to be stored 
above the ground on skids, platforms or other supports. Properly drain 
and protect the material from corrosion. Store all material for the project 
separate from “‘in stock’’ materials. Color code different grades or classi- 
fications of material as provided for in ASTM A6. Transfer this color code 
throughout fabrication. 


Place girders and beams upright above ground and shore. Support other 
members such as columns, chords, cross-frames, wind bracing, etc., 


above the ground on skids placed close enough together to prevent damage 
from deflections. 


5306.03.05 Straightening. Provide straight rolled material for fabri- 
cation. Use methods of straightening according to ASTM A6. 
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Furnish straight subassemblies and completed members before incorpo- 
rating into the work. If straightening is necessary, perform by acceptable 
methods and according to ANSI/AASHTO/AWS D1.5. 


Submit for approval details of methods proposed for straightening of 
rolled material, subassemblies, or completed members in writing before 
their use. In addition submit a detailed procedure for correcting camber 
for approval. After straightening or correcting camber, evidence of frac- 
ture or other damage will be cause for rejection of the material. 


If required, curve beams and girders by either: (1) precutting curved 
flanges or (2) heat curving the members after fabrication. Heat curve 
according to Division I, Article 11.4.12 of AASHTO Standard Specifica- 
tions for Highway Bridges. Submit the procedure to be used for review 
and approval. 


506.03.06 Punching, Subpunching, Drilling, and Reaming. For 
connections and splices (shop and field) of main truss or arch members, 
continuous beams, plate girders, rigid frames, and web splices, either 
subpunch (or subdrill) and ream while shop assembled, or drill to full size 
from the solid while assembled at the shop. Full size punching of holes 
will be allowed on intermediate stiffeners, bearing stiffeners, cross brac- 
ing, wind bracing and diaphragms. 


Do not punch or subpunch structural steel conforming to ASTM A36 on 
material thicker than 22 mm or thicker than 19 mm for high strength 
structural steel. Subpunch holes subpunched for reaming 6 mm less in 
diameter than the finished hole. 


Ream or drill holes cylindrically and perpendicularly to the member. 
Do not oversize or slot holes unless specified on the plans, except as noted 
in Subsection 506.03.07. Direct reamers by mechanical means where 
practicable. Remove burrs on the outside surfaces. Poor matching of holes 
will be cause for rejection. Perform reaming and drilling with twist drills. 


Unless otherwise specified, assemble each individual (full length) truss, 
arch, continuous beam or plate girder at the shop before reaming or 
drilling is commenced. During shop assembly support all members at 
such intervals and in such manner as is necessary to avoid undesirable 
deflections. 


Drilling through templates will be permitted only after the templates 
have been securely placed and firmly clamped or bolted. Securely hold 
parts together during drilling operations. 


Subpunch and ream all holes for floor beams and stringer field end 
connections to a steel template. 


Do not correct mispunched or misdrilled holes by welding, unless 
approved. 
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506.03.07 Bolts and Bolted Connections. 


(a) General. Furnish bolts of such length that they will extend entirely 
through the nut but not more than 9.5 mm beyond. 


Make both the bolt head and nut bear squarely against the metal. Drive 
bolts accurately into the holes without damaging the thread. 


Supply bolts with a heavy hexagon head, a circular washer, and heavy 
hexagonal nut. When slotted or oversize holes are required, or approved 
for use, place circular washers on each side of the bolted connection and 
adjust the necessary bolt length accordingly. Provide Direct Tension 
Indicators (DTIs), when required, in addition to said circular washers. 


Fasten all bolted connections, unless otherwise noted, with high 
strength bolts. 


(b) Standard Bolts. Standard bolts shall conform to Subsection 
710.03.09. Furnish standard bolts with a single self-locking nut or double 
nuts, unless otherwise specified. 


Use beveled washers where bearing faces have a slope of more than 
1:20 with respect to a plane normal to the bolt axis. 


(c) High-Strength Bolts. 


1. General. This subparagraph covers the assembly of structural 
joints using AASHTO M164 or AASHTO M253 high strength bolts, or 
equivalent fasteners, tightened to a high tension. 


2. Bolts, Nuts, and Washers. Bolts, nuts, and washers shall conform 
to Subsection 710.03.03. Do not use lock-pin and collar fasteners. 


3. Bolted Parts. Limit the maximum slope of the surfaces of bolted 
parts in contact with the bolt head and nut to 1:20 with respect to a plane 
normal to the bolt axis. Fit bolted parts solidly together when assembled 
and do not separate by gaskets or any other interposed compressible 
material. 


At time of assembly clean all joint surfaces, including those adjacent to 
the bolt head, nuts, or washers, of scale, except tight mill scale. Remove 


burrs, dirt, and other foreign material that would prevent solid seating of 
the parts. 


Do not galvanize high-strength bolts unless shown in the plans. Do not 
galvanize AASHTO M164 Type 2 and AASHTO M2353 bolts nor use them 
to connect galvanized material. 


Paint is permitted on the faying surfaces of bearing-type connections. 


The faying surfaces of slip-critical (friction-type) connections shall 
conform to the following, as applicable: 
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a. Do not coat faying surfaces except as specified below. Do not apply 
coating within 25 mm of the connection surfaces. Remove inadver- 
tent overspray by blast cleaning. Once fully assembled coat the 
connection as specified. 


b. Blast clean faying surfaces of bridge members and coat with the 
shop coat of paint as specified in Section 614. Do not assemble 
these connections until the shop coat has fully cured. 


c. Hot-dip galvanize faying surfaces specified to be galvanized accord- 
ing to Section 715 and subsequently roughen by hand wire brushing 
before assembly. 


4. Installation. 


a. Testing of Individual Components. Before any bolting, each heat 
or production lot of bolts, nuts, hardened washers and DTIs will be 
sampled and tested. Provide 30 days notice before installation for sam- 
pling and testing. 


Any samples not meeting the cited specifications will be cause for 
rejection of the entire heat or production lot. Replace rejected material 


_with materials meeting the specifications. 


b. Storage of Material. Store all bolts, nuts, washers, and DTIs 
under cover to protect them from rain, snow, dirt, or other adverse 
conditions. Maintain identification of heat numbers or production lot 
numbers with each type of bolting part. Properly lubricate bolting parts. 
Thoroughly clean any bolt or nut showing rust or weathering and relubri- 
cate. Use approved lubricant. 


c. Bolt Tension. Install high-strength bolts as hereinafter specified 
and according to ASTM F959. Tighten each fastener by use of DTIs to 
provide at least the minimum bolt tension shown below in Table 1| for the 
size of fastener used. Do not tighten bolts by calibrated torque wrench 
methods. 


d. Washers. Install a hardened washer under the element (nut or bolt 
head) turned in tightening. Use hardened washers under both the head and 
nut regardless of the element turned in the case of AASHTO M253 bolts if 
the material against which it bears has yield strength less than 275 MPa. 
Where an outer face of the bolted parts has a slope of more than 1:20 with 
respect to a plane normal to the bolt axis, use a smooth beveled washer. 


e. Installation. Locate the DTI under the head with the nut being the 
turned element. When required and when approved other bolt assembly 
configurations may be used, as shown in Figure 1 of ASTM F959. Locate 
nuts, whenever practicable, on the side of the member which will not be 
visible from the traveled way. Locate nuts for bolts that will be partially 
embedded in concrete on the side of the member that will be encased in 
concrete. 
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f. Production and Procedure Testing. Just before initial bolting oper- 
ations or when directed, perform bolt system testing. Assemble a repre- 
sentative sample of not less than 3 bolts for each diameter and grade in a 
Skidmore-Wilhelm testing machine. The test assemblies shall include a 
bolt, nut, washer(s) and DTI arranged as those in the actual connections. 
At the specified DTI gap, the testing machine shall show the bolt has the 
minimum tension specified in Table 1. 


If required bolt tension with the DTI installation cannot be verified with 
the testing procedure, then stop the bolting operations until satisfactory 
corrective action has been taken. 


Calibrate and certify the Skidmore-Wilhelm testing machine by an 
approved testing lab within 30 days before use. Supply the fully certified 
Skidmore-Wilhelm testing machine for testing. 


g. Final Bolting. Before final tightening, tighten the connection to a 
snug tight condition. Snug tight shall be defined as all bolts tightened with 
hand wrenches until the connection is tight with no gaps. Commence final 
tightening from the middle of the connection working outward. If required 
because of bolt entering and wrench operation clearances, tightening may 
be done by turning the bolt while the nut is prevented from rotating. 
Provide impact wrenches, if used, of adequate capacity and sufficient air 
supply to perform the required tightening of each bolt within 10 seconds. 


Do not reuse AASHTO M253 or galvanized AASHTO M164 bolts. 
Other AASHTO M164 bolts may be reused, but not more than once, if 
approved. Retightening previously tightened bolts which may have been 
loosened by the tightening of adjacent bolts will not be considered as a 
reuse. 


Locate the DTI at the opposite end of the bolt from the part being 
tightened where possible. When the DTI is used next to a slotted or 
oversized hole, place a hardened flat washer between the DTI and the bolt 
hole. When the DTI must be placed at the part being tightened, place a 
hardened flat washer between the DTI and the part being tightened. Do not 
reuse the DTI after tension has been applied to the bolt. 


All bolting and testing operations will be inspected in order to determine 
that the approved installation procedure is utilized and that the correct 
tension has been achieved. All bolting and testing operations completed 
without the presence of the Engineer will be cause for rejection. 
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TABLE 1 
BOLT TENSION 


Minimum Bolt Tension, kN! 


AASHTO M164 AASHTO M253 
Bolt Size, mm Bolts Bolts 
13 53.4 66.7 
16 84.5 106.8 
19 124.6 155.7 
oe |W fa Fee 218.0 
25 226.9 284.7 
29 249.1 355.9 
32 STS 453.7 
35 S73. 1 D352 
38 458.2 658.3 


'Equal to 70% of specified minimum tensile strength of bolts. 


506.03.08 Shop Assembly. Perform shop assembly of trusses, 
arches, continuous beams, plate girders, and rigid frames according to 
Subsection 506.03.06. Match mark all members before disassembly. 


Fabricate straight and close fitting component parts for built-up mem- 
bers. 


Clean surfaces of metal in contact before assembling. Assemble, pin, 
and firmly draw together the parts of a member with bolts before drilling 
and reaming. Take apart assembled pieces, if necessary, for the removal of 
burrs and shavings produced by the operation. Provide members free from 
twists, bends and other deformations. 


Perform drifting during assembling only to bring the parts into position, 
and not to enlarge the holes or distort the metal. 


Match mark connecting parts in the shop for the purpose of reaming 
holes in field connections, and furnish a diagram showing such marks. 


Furnish a camber diagram showing the camber at each panel point in the 
cases of trusses, and at field splices and 1/10 points of span for beams, 
girders, and rigid frames. The final camber will be checked on the fully 
assembled girders in the ‘‘no load’’ position for rolled beams and I-plate 
girders, and in the ‘‘dead load’’ position for box plate girders. The bolts in 
the field splice need not have the final tension applied. Apply only enough 
tension to adequately keep the assembled section together for the camber 
measurements. 


Before fabrication, submit a handling procedure for box plate girders 
for approval. Propose procedure that applies no undue stresses to the 
flange to web welds. 


506.03.09 Edge Planing. Plane the sheared edges of plates more 
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than 16 mm in thickness and carrying calculated stress to a depth of 6 mm. 
Fillet re-entrant cuts to a radius of 19 mm. 


506.03.10 Facing of Bearing Surfaces. The surface finish of bear- 
ing and base plates and other bearing surfaces that are to come in contact 
with each other or with concrete shall meet the following American 
National Standards Institute surface roughness requirements as defined in 
ANSI B46.1, Surface Roughness, Waviness and Lay, Part 1: 


Steel Stag cc ae ae ie 2s a eee cee ANSI 50 pm 
Heavy platespm: contact ineshoes to be welded... 5 nee ee ANSI 25 ym 
Milled ends of compression members, stiffeners, and fillers... ANSI 13 pm 
Bridge rollerssand 4,OCKETS.eea 3 ee a Se oe ee ee ANSI 6 pm 
Pins atid: Dip MOleS: <7) ae ter wean ae ees ee ee oe 2 ANSI 3 pm 
SLUG ES CATT Ga. e ie dete Rte oth apt Ree ae ANSI 3 pm 


506.03.11 Abutting Joints. Mill abutting joints in compression 
members of trusses and in columns. 


Do not exceed 6 mm openings in abutting joints in tension members. 


Do not exceed 6 mm openings in abutting joints of rolled beams, plate 
girders, and box plate girders. 


3506.03.12 Flame Cutting. Perform this work according to ANSI/ 
AASHTO/AWS D1.5. 


5306.03.13 End Connection Angles. Build floor beams, stringers, 
and girders having end connection angles to exact length shown on the 
plans measured between the heels of the connection angles, with a permis- 
sible tolerance of +0 mm to —1.5 mm. Where continuity is to be 
required, face end connections. Use connection angles not less than 9.5 
mm thick, nor less than that shown on the detail drawings. 


506.03.14 Lacing Bars. Neatly round the ends of lacing bars unless 
another form is required. 


5306.03.15 Shear Stud Connectors. Provide shear stud connectors 
of a design suitable for end welding and end weld to steel beams, girders, 
or plates with automatically timed stud welding equipment. The type, size 
or diameter, and length of stud shall be as specified in the contract 
documents. (See ANSI/AASHTO/AWS D1.5 for allowable tolerances.) 
Do not exceed a maximum variation of 25 mm from the location shown 
provided the adjacent studs are not closer than 63 mm center to center. 
Maintain a clear distance between the edge of a girder flange and the edge 
of the shear connectors of not less than 25 mm. Make adequate provisions 
in the fabrication of structural members to compensate for loss of camber 
due to welding of the shear connectors. 
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Do not paint or galvanize studs. Remove rust, scale, rust pits, and oil 
from the studs at the time of welding and immediately before the concrete 
is placed. Remove excessive mill scale, rust, dirt, paint, grease, or any 
other material which might impair the quality of the weld to the beam 
surface. When necessary to obtain satisfactory welds, wire-brush, peen, 
prick-punch, or grind free of scale or rust. 


Submit for approval, before installation, information on the studs to be 
furnished as follows: 


(a) The name of the manufacturer. 
(b) Detailed description of the stud and arc shield. 


(c) A certification from the manufacturer that the stud is qualified as 
specified in ANSI/AASHTO/AWS D1.5. The certification must also 
indicate the heat from which the studs were manufactured. 


Welding specifications and procedure requirements shall conform to 
ANSI/AASHTO/AWS D1.5. 
506.03.16 Welding. 


(a) General. Perform all welding in the fabrication shop, except as 
otherwise noted on the plans or permitted. 


Use automatic welding for all flange to web welds. 


Limit shop splices of flanges or webs of main members to locations 
where section changes occur, where shown on the plans, or as approved. 


The welds in butt splices of both webs and flanges shall be inspected and 
found satisfactory before performing web to flange connections. 


Limit field splices to the actual locations shown on the plans. 


Additional field or shop splices, may be used, if reviewed and approved 
in writing before fabrication. 


Weld in conformance to ANSI/AASHTO/AWS D1.5, except do not use 
electro slag welds. 


Finish groove welds on primary members smooth and flush with the 
base metal on all surfaces by grinding in the direction of applied stress, 
leaving surfaces free from depressions. 


Use extension bars or runoff tabs at the end of a joint in a manner that 
will ensure sound welds. 


Terminate fillet welds on stiffeners or gusset plates 6 mm from the end 
of the plate or cope. 


The minimum length of welds shall be 50 mm. 
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Weld structural steel only at locations shown on the shop drawings, 
including tack welds. Do not weld lifting lugs or attachments. 


The fabricator shall submit for review all welding procedures for 
prequalified welds. The Engineer may test any prequalified weld. 


Do not place shear stud connectors on shop splices, move studs up to 75 
mm either side of the splice if a conflict occurs. 


Where welds in both the web and flange fall at the same location, offset 
them a minimum 150 mm. When a stiffener falls at a location of a flange 
or web weld, offset the stiffener a minimum 75 mm from the weld. 


Upon approval, shop splices may be located at points that are consistent 
with lengths of plate available from the mill and in areas of reduced tensile 
stress. To eliminate shop splices, the length of a thicker plate may extend 
to the end of a thinner plate or the end of a member. Show these changes if 
approved on the shop drawings. 


(b) Inspection-Testing. All shop and field welds will be inspected to 
the provisions of ANSI/AASHTO/AWS D1.5 and these specifications. 


Visually inspect all welds and test welds according to this Subsection. 
The Engineer will make the final evaluation of the acceptability of all 
welds. | 


(c) Quality Control. Submit, in writing, a quality control program. 
The program shall outline the quality control tasks to be performed to 
insure that the work conforms to the plans and these specifications. The 
quality control program shall also identify the Contractor’s personnel who 
will be responsible for performing the quality control tasks. 


The quality control program must be approved in writing before the start 
of any fabrications. 


(d) Supervision. Provide adequate supervision and inspection of all 
welds to ensure satisfactory, consistent and uniform workmanship. 
Repeated and chronic weld defects will be considered as evidence that 
proper quality control and supervision procedures are not being provided. 


_ Provide quality control inspectors at all times during fabrication, 
including alternate shifts. 


(e) Time of Inspection. Provide visual inspection continuously. Begin 
nondestructive testing of welds immediately after welding operations are 
completed, except for ASTM A514 and A517 steels. Do not perform final 
nondestructive testing of welds for ASTM A514 and A517 steels until at 
least 96 hours have elapsed after completing welding operations. 


(f) Heat Numbers. Before nondestructive testing, furnish heat num- 
bers of all structural steel parts welded together to form a main member. 
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Transfer heat numbers of all plates separated into flange and web sections 
through steel stamping. 


(g) Visual Inspection of Welds. Use inspection requirements and 
standards for visual acceptance as stated in ANSI/AASHTO/AWS D1.5. 
Visually inspect and accept welds, and make any required repairs, before 
performing any nondestructive testing for acceptance. 


(h) Testing Precedence. When both radiographic inspection and ultra- 
sonic inspection are to be performed on a weld, perform radiographic 
inspection before ultrasonic inspection except in flanges where acceptance 
is based on ultrasonic method. 


(1) Radiographic Inspection. Perform all radiographic testing and 
inspection. 


1. Licensing Requirements. Use an agency to perform the radio- 
graphic testing which is currently licensed for the operation involving 
radioactive materials under the proper jurisdiction where such inspection 
is performed. 


2. Testing Procedures Submittal. Before beginning fabrication of 
structural steel components, submit in writing for approval, a copy of 
proposed radiographic test procedures. 


3. Résumé. Furnish a résumé listing the specific radiographic equip- 
ment and outlining the particular radiographic procedures proposed for 
use. Furnish a statement detailing the radiographic training and experience 
for each person to be employed in radiographic testing, and certify that 
each of these persons meets the qualification requirements of paragraph 
6.1.3.4 of ANSI/AASHTO/AWS D1.5. Only those personnel approved in 
writing shall perform radiographic inspection. 


4. Scheduling. Schedule radiographic testing and give not less than 
12 hours notice in advance of the scheduled time and place for this testing, 
the items to be radiographed, and the radiographic agency to be utilized 
unless otherwise authorized. Schedule radiographic testing during day- 
light hours unless requested in writing and approved. Blanket approval for 
an extended period may be given. 


Do not radiographically inspect butt welds in girder flanges and webs 
until the girder flange or web section is cut to its finished width. 


5. Extent of Inspection. 


a. Groove Welds. Furnish radiographs, and radiographic reports for 
welds as follows: 


Welds to be tested will be selected. Test 100% of each weld selected. 
Test 10% of the total number of tension flange welds, 5% of the total 
number of compression flange welds and 10% of the total number of 
web splices. Consider flanges not identified on the design drawings as 
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being in compression to be in tension, including flanges subject to 
reversal stresses. 


If defects are noted in the radiographs, reevaluate defective welds by 
ultrasonic inspection. These welds may also be reevaluated by Department 
personnel. Repair any defects disclosed by ultrasonic reevaluation. 


b. Additional Radiographic Inspection. The Engineer may perform 
radiographic inspection in addition to such inspection performed by the 
Contractor. Make available the facilities used in the operations for use by 
the Engineer in performing such additional inspection. Repair any defec- 
tive welds and repeat radiographic inspection. 


6. Radiographic Procedure. 


a. Requirement. Use a radiographic procedure conforming to ASTM 
E94, and these specifications. 


Use edge blocks when radiographing butt welds greater than 12 mm 
thick. Provide edge blocks of a length sufficient to extend beyond each 
side of the weld centerline for a minimum distance equal to the weld 
thickness, but no less than 50 mm, with a thickness equal to or greater 
than the thickness of the weld. The minimum width of the edge blocks 
shall be equal to half the weld thickness, but not less than 25 mm. Center 
the edge blocks on the weld with a snug fit against the plate being 
radiographed, allowing no more than 1.5 mm gap. Make edge blocks of 
radiographically clean steel and with a surface finish of ANSI 3 pm or 
smoother. 


b. Film. Radiograph on material whose thickness is 23 mm or less on 
Type I industrial radiographic film. Radiograph on material whose thick- 
ness is greater than 23 mm to 89 mm on Type II industrial radiographic 
film. Use radiographic film conforming to ASTM E94. Use film wide 
enough to fully span the width of the weld with sufficient excess to allow 
the specified location markers and other identification to show on the film 
outside of the weld area, but in no case use film less than 110 mm in 
width, and 430 mm in length. The testing agency conducting the radio- 
graph shall submit for approval all data concerning the film, including 
brand name and type, before any radiograph being performed. 


c. Process and Detail. Make radiographs by either X-ray or gamma 
ray. All radiographs shall determine quantitatively the size of defects 
having thickness equal to or greater than 2% of the thickness of the thinner 
of the parts joined by the weld under examination. Use clean radiographs, 
free of film processing defects, and with densities of not less than 2.0 nor 
more than 4.0 in the area of interest. Do not use a gamma ray source 
which exceeds 4 mm across its greatest diagonal dimension to radiograph 
welded material up to 75 mm in thickness. 


Radiographs shall show the following: 
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(1) The essential hole in each penetrameter as specified in ANSI/ 
AASHTO/AWS D1.5. 


(2) The penetrameter identification number. 


(3) The radiograph identification and location marks indicated below 
under “‘Identification and Location Marks.”’ 


d. Film Development. Develop radiographic film within the time and 
temperature range recommended by the film manufacturer. Do not sight 
develop. Manually hot air dry the film. Do not use automatic driers. 


e. Dual Film Technique. In the event that the greatest and least 
thickness of a weld joining parts of different thicknesses cannot both be 
rendered with a single exposure on a single film having densities within 
the limits specified under “‘Process and Detail,’ use a dual film or dual 
exposure technique. Calibrate these techniques to obtain the required 
density for both the greatest and the least thickness of the weld. When 
these techniques are employed use 2 extra penetrameters in addition to the 
2 specified under ‘‘Penetrameters.’’ Position the 4 penetrameters so that at 
least one penetrameter image appears at each end of each film on the plate 
thickness for which that film has been exposed. 


f. Penetrameters. Use 2 or more penetrameters for each radiograph 
according to ANSI/AASHTO/AWS D1.5. 


g. Radiographic Exposure. Make radiographs with a single source of 
radiation approximately centered with respect to the length of the weld 
being examined. Maintain a perpendicular distance from the radioactive 
source to the film of not less than 7 times the maximum thickness of the 
weld under examination. Do not penetrate the weld with rays at an angle 
greater than 26.5° from a line perpendicular to the weld surface. During 
exposure, place the film at the opposite side to the source of radiation and 
as close to the surface of the weld as possible. 


7. Identification and Location Marks. 


a. Fabrication. Radiographic identification for inspection of welds 
shall consist of the following: 


(1) State Contract Number. 


(2) Weld Identification Number. The weld identification number shall 
consist of a sequence of digits conforming to the following: 


(a) The fabrication number of the girder in which the radiographed 
weld occurs, followed by a dash (-). 


(b) Letter combination designating the section in which the radio- 
graphed section occurred. Designate the section by the letters TF 
(Top Flange), BF (Bottom Flange), or the word Web. 
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(c) The joint designation consisting of the letter W preceded by a space 
and followed by a number. The number shall designate the joint in 
which the radiographed weld occurs and shall correspond to the 
number of welded joints between the reference or work end of the 
section and the radiographed weld. 


(d) Steel stamp all weld identification numbers. 

(3) Identification of the company performing the radiograph. 
(4) Radiographer’s initials. 

(5) Six numeric digits indicating ‘‘Month’’-‘*Day’’-**Year.”’ 


b. Erection. Radiograph identification for radiographs of welds per- 
formed after erection will be as designated. 


c. Repairs. Suffix the weld identification number on radiographs of 
repaired welds with the letter R and a number showing how many times 
the weld has been repaired. 


d. Radiograph Location Marks. When complete radiographic cover- 
age of a weld is specified, locate or place other supplementary match 
marks to appear on the film according to Section 14 of ASTM E94. 
Radiograph location marks will not be required for radiographs made at 
field construction sites. Indicate the location of radiographs made at field 
construction sites by a number added to the end of the weld identification 
number. Separate such a number, from the joint or splice number by a 
space, signifying the location of radiographs on plate girder joints or 
splices when viewed ahead on line, as follows: 


= right side bottom flange 


left side bottom flange 


left side top flange 


1 
2 
3 
4 = right side top flange 
5 


web adjacent to top flange 


_ In the event additional radiographs of a given web weld are required, 
identify these as consecutive location numbers starting with 7. The exact 


location of such radiographs shall be approved and noted in the radio- 
graphic reports. 


eo Radiographic Identification (Miscellaneous). Establish an 
approved radiograph identification and marking system for welds on other 
than plate girder structures before radiographic inspection begins. 


8. Examination, Reports and Disposition of Radiographs. 


[ 396 ] 


STEEL STRUCTURES 506 


a. Viewer. Provide a suitable high-intensity radiograph viewer at the 
place where radiographic inspection is performed. 


b. Acceptance. Before acceptance of a weld subject to radiographic 
inspection, submit radiographs, including any that show unacceptable 
quality before repair, and a report interpreting them. 


c. Reports. Submit 3 copies of the radiographic report showing the 
results of radiographic tests performed during each shift. Include the 
following information in the radiographic report: 


(1) Date 

(2) Name and address of the radiographic inspection agency. 
(3) Description of structure being inspected. 

(4) Location of structure or fabrication site. 

(5) Contract number. 


(6) Specification being used to accept or reject welds radiographically 
inspected. 


(7) Name and address of the fabricator. 


(8) Radioactive source, type and size (either current or dated 
strength), or X-ray unit type and size. 


(9) Type of film used. 
(10) Names of technicians performing the radiograph. 
(11) NDT numbers for the reported radiographs. 
(12) Weld identification number for each radiograph. 
(13) Item radiographed (flange, web, etc.) for each radiograph. 
(14) Thickness of the item radiographed for each radiograph. 


(15) Distance from the radioactive source or focal spot to the film for 
each radiograph. 


(16) An interpretation of each radiograph providing an analysis of: 
(a) Cracks. 
(b) Porosity or gas holes. 
(c) Slag or inclusion. 
(d) Lack of fusion. 
(e) Incomplete penetration. 


(17) Acceptability of both weld and radiograph for each radiograph. 
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(18) Remarks (if any) concerning any unusual observation or condition 
in the weld or radiograph. 


(19) Radiographer’s signature. 


d. Packaging. Package radiographs and reports in suitable envelopes 
and clearly mark on the outside with the following identification: 


(1) Contract number. 
(2) Fabricator. 
(3) NDT report numbers for the radiographs in the package. 


e. Disposition of Reports. After review and approval of radiographic 
reports the original and 2 copies of the reports together with the radio- 
graphs will be retained. 


(j) Ultrasonic Inspection of Welds. 


1. General. Use inspection methods as provided for in ANSI/ 
AASHTO/AWS D1.5. 


2. Résumé. Furnish a résumé listing the specific ultrasonic equip- 
ment and outlining the particular ultrasonic procedures proposed. Furnish 
a statement detailing the ultrasonic training and experience for each 
person to be employed in ultrasonic testing, and certify that each of these 
persons meets the qualification requirements of paragraph 6.1.3.4 of 
ANSI/AASHTO/AWS D1.5. Only those pe eutes approved in writing 
shall perform ultrasonic inspection. 


3. Extent of Ultrasonic Inspection: 


a. Perform ultrasonic inspection on 100% of the total weld length of 
all full penetration welds in web splices and flange splices. 


b. For full penetration welds in web to flange connections, ultrasoni- 
cally inspect 25% of the length of each weld subject to tension and 
10% of the length of each weld subject to compression. If this 
inspection discloses defective welds, check 300 mm of additional 
weld on each side of the test area. If defects occur in these areas, 
check 100% of the remaining weld. Areas to be tested will be 
selected. 


c. Test 25% of miscellaneous full penetration welds as selected by the 
Engineer. 


d. Acceptable welds will be verified by ultrasonic inspection. Inspec- 
tion will be on 10% of tension flange welds, 10% of web splices, 
and 5% of compression flange welds. If such inspection discloses 


defective welds, additional inspection may be required. Repair 
defective welds. 
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4. 
hours 


ay 


Scheduling of Inspection. Given written notification at least 6 
in advance of scheduled ultrasonic inspection. 


Weld Preparation. Do not schedule ultrasonic inspection of welds 


until welds have been prepared as follows: 


a. 
b. 


6. 
tion a 


a. 


Remove any back-up plates and run-off tabs. 


Grind welds flush and smooth with a maximum roughness not to 
exceed 6 pm rms. 

Leave off all shear studs, brackets, bolt holes, and other projections 
or obstructions within the scanning zone until ultrasonic inspection 
has been completed and the welds accepted. 


Remove loose mill scale, rust, dirt, paint, grease, oil, grime, weld 
splatter, etc. from the scanning zone. 


Inspection Procedures. Perform ultrasonic inspection and evalua- 
s follows: 


Perform ultrasonic inspection and evaluation only during daylight 
hours unless otherwise allowed. 


Do not perform ultrasonic inspection and evaluation at unsafe 
locations or locations not readily accessible. 


Do not perform ultrasonic inspection in the presence of rain, snow, 
or blowing sand, or when the wind velocity exceeds 16 km/hr, 
except under approved shelter. 


Perform ultrasonic inspection and evaluation only when the temper- 
ature of the steel is between 4 °C and 49 °C. 


Before the initiation of ultrasonic inspection visually inspect joints 
for surface defects and conformance to joint preparation require- 
ments. 


Include the following in Ultrasonic Test reports: 


1. Date. 
2. Contract No. 
3. Fabricator. 
4. Description of structure being inspected. 
5. Material thickness. 
6. Weld identification. 
7. Transducer angle. 
8. Reference level. 

S. Defect tevelt 
10. Attenuation factor. 
11. Defect rating. 
12. Length of defect. 
13. Angular distance. 
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14. Depth from surface. 

15. Distance from reference point. 

16. Type of defect. 

17. Either accepted or rejected. 

18. Name and level of technician performing inspection. 


Upon completion of ultrasonic inspection, submit the original and 2 
copies of the test report for inspection performed on each shift. 


(k) Dye Penetrant Inspection of Welds. If directed, perform dye pene- 
trant inspection according to ANSI/AASHTO/AWS D1.5. 


(1) Magnetic Particle Inspection of Welds. 


a. General. Perform magnetic particle inspection, including weld 
preparation. Use inspection methods as provided for in ANSI/AASHTO/ 
AWS D1.5. 


b. Résumé. Furnish a résumé listing the specific magnetic particle 
equipment and outlining the particular magnetic particle procedures pro- 
posed. Furnish a statement detailing the magnetic particle training and 
experience for each person to be employed in magnetic particle inspec- 
tion, and certify that each of these persons meets the qualification require- 
ments of paragraph 6.1.3.4 of ANSI/AASHTO/AWS D1.5. Only those 
personnel approved in writing shall perform magnetic particle inspection. 


c. Perform inspection as outlined in ANSI/AASHTO/AWS D1.5 para- 
graph 6.7.2 through 6.7.2.3. 


_d. Scheduling of Inspection. Give written notification at least 6 hours 
in advance of scheduled magnetic particle inspection. 


(m) Marking of Welds for Repair. Mark defective welds in the pres- 
ence of the Engineer on the surface and side in which the repair will be 
made. Clearly mark the length and depth of the defect. Note defect length 
by a line on the surface directly over the defect. Mark (outside the weld 
area) the depth from the noted surface with a suitable line or arrow 
referencing the applicable defect. 


(n) Allowable Number of Repairs. When any weld has been repaired 
3 times and rejected 4 times, hardness tests will be performed. Acceptable 
values will be determined by the Department’s Materials Division for 
weld metal and the heat affected zone depending on the type of base metal. 


If the hardness values exceed the permissible range, completely remove 
the weld and heat affected material. 


506.03.17 Fit of Stiffeners. Fit stiffeners as specified in ANSI/ 
AASHTO/AWS D1.5. 


5306.03.18 Annealing and Stress Relieving. Perform annealing and 
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stress relieving as specified in Division II, Article 10.26 of the AASHTO 
Standard Specifications for Highway Bridges. 


506.03.19 Pins, Rollers, and Pin Holes. Rollers shall be of struc- 
tural carbon steel and pins shall be of carbon steel forgings meeting the 
requirements of Subsection 710.03.08. Accurately turn pins and rollers to 
the dimensions shown on the drawings and make straight, smooth, and 
free from flaws. Produce final surface by a finishing cut. 


In pins larger than 225 mm in diameter, bore a hole not less than 50 mm 
in diameter full length along the axis. Bore hole after the pin has been 
cooled to a temperature below the critical range under suitable conditions 
to prevent injury by too rapid cooling, and before being annealed. 


Bore pin holes true to the specified diameter, smooth and straight at 
right angles with the axis of the member and parallel with each other. 


Do not vary the distance outside to outside of holes in tension members 
and inside to inside of holes in compression members from that specified 
by more than 0.80 mm. Perform boring of holes in built up members after 
the bolting is complete. 


Bore diameter of the pin hole not exceeding that of the pin by more than 
0.50 mm for pins 125 mm or less in diameter, or more than 0.80 mm for 
larger pins. 


Screw threads for all bolts and pins for structural steel construction shall 
conform to the American National Coarse Thread Series, Class 2, free fit, 
except thread pin ends having a diameter of 34 mm or more at 6 threads/ 
25 mm. 


Furnish and use pilot and driving nuts in driving pins. Furnish 2 pilot 
nuts and 2 drifting nuts for each size of pin. Drive pins so that the 
members will take full bearing on them. Screw pin nuts up tight and burr 
the threads at the face of the nut with a pointed tool. 


506.03.20 Shop Painting. Apply shop paints in conformance with 
Section 614. 


Use equipment and methods of handling materials which prevent mar- 
ring or damage to the shop coat of the painting system. Insulate the steel 
from lifting chains or cables by approved softeners. Pad hooks, clamps 
and slings used to hoist steel. Repair shop coated paint surfaces that are 
marred or damaged with materials and to a condition of the coating as 
specified in Section 614. 


506.03.21 Marking and Shipping. Permanently stamp each mem- 
ber with an erection mark for identification and furnish an erection 
diagram with erection marks shown thereon. Do not use painted erection 
marks. Mark the mass on members weighing more than 2.7 t. Load 
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structural members on trucks or cars so that they may be transported and 
unloaded at their destination without being excessively stressed, deformed 
or otherwise damaged. Ship girders in a vertical position and maintain 
vertical in subsequent operations, or as approved. 


506.03.22 Erection Methods and Equipment. At least 15 days 
before the start of erection, give written notice as to the method of erection 
proposed, and as to the amount and character of the equipment proposed, 
the adequacy of which will be subject to approval. Perform storage and 
handling of the beams or girders on the erection site in conformance to 
Subsections 506.03.04 and 506.03.08. Do not consider the approval as 
relieving the responsibility for the safety and adequacy of methods or 
equipment or from carrying out the work in full accordance with the plans 
and specifications. 


Do not spot weld for the purpose of eliminating field erection bolts or 
for holding steel parts together while bolting. 


Erection work will be subject to inspection. Furnish facilities for such 
inspection of material and workmanship. Furnish a man lift or erect an 
approved platform to provide the Engineer access for inspection during 
erection. Material and workmanship not previously inspected will be 
inspected after its delivery to the site of the work. 


Provide falsework, tools, machinery and appliances, including drift pins 
and fitting up bolts, necessary for the expeditious handling of the work. 


Use galvanized high-strength bolts for rail post anchor bolts. Set anchor 
bolts with suitable templates in exact position and securely fix to prevent 
displacement during the concreting operations. Dress the areas of concrete 
upon which posts are to be set by grinding and rubbing to a true plane for 
the proper seating of the posts. Coat surfaces of aluminum alloy posts and 
adjustment shims to be in contact with concrete or with the steel anchor 
bolts, nuts, and washers with aluminum insulating compound. 


Erect rail posts in sections. Continue erection of sections of rails and 
posts successively. Align the rail and tighten the nuts on the anchor bolts. 
Do not deviate posts more than 3 mm from true alignment and do not 
create an abrupt break in alignment at any location. Aluminum shims may 
be slotted for ease in placing if approved. 


Use equipment and erection methods which prevent marring or damage 
to the shop coat of the painting system. Insulate the steel from lifting 
chains or cables with approved softeners. Pad hooks, clamps, and slings 
used to hoist steel. Repair all shop coated paint surfaces that are marred or 


damaged, with materials and to a condition of the coating as specified in 
Section 614. 
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506.03.23 Falsework. Properly design the falsework and substan- 
tially construct and maintain for the loads which come upon it. Prepare 
and submit for approval plans for falsework or plans for changes in an 
existing structure necessary for maintaining traffic. Do not consider 
approval as relieving the Contractor of any responsibility. 


Show holes for falsework and forms on the shop drawings and drill in 
the shop before any application of paint. Locate holes such that distortion 
of the web shall not occur. Use temporary ties and struts when necessary 
to resist lateral loads and control relative deflections. 


Limit welding of falsework supports to compression flanges only, as 
approved. 


Upon completion of the erection and before final acceptance, remove all 
falsework, excavated or useless materials, rubbish and temporary build- 
ings. Replace or renew any fences damaged, restore in an acceptable 
manner all property, both public and private, which may have been 
damaged during the prosecution of the work. Leave the structure site and 
adjacent highway in a satisfactorily neat and presentable condition. 


Remove excavated material or falsework placed in the stream channel 
before final acceptance. 


When directed and when applicable, remove and dispose of temporary 
crossframes between the box plate girders. 


Pad materials used for falsework and forms, and their supporting 
members, which may bear against the shop coated paint of steel members. 
Insulate overhang jacks and other deck support systems along with their 
connections from the shop coated paint. Do not use metal rollers, clamps, 
and other types of fasteners which will mar or damage shop coated 
surfaces. Repair shop coated paint surfaces that are marred or damaged, 


with materials and to a condition of the coating as specified in Section 
614. 


506.03.24 Bearing and Anchorage. Set bridge bearings in exact 
position as shown on the plans and with full and even bearing on the 
masonry. Do not place bridge bearings on masonry bearing areas which 
are irregular or improperly formed. 


Bed cast iron, steel, or rolled steel bearings on the masonry with 
alternate layers of red lead and canvas, a single thickness of sheet lead, or 
preformed elastomeric bearing pads as shown on the plans. 


Give surfaces designed for sliding movement, one upon the other, a 
field coat of graphite grease when placed in the structure. 


Drill the holes and set the anchor bolts, except where the holes are 
formed or the bolts are built into the masonry. Set the bolts accurately and 
fix with Portland cement grout, completely filling the holes. Adjust the 
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location of the anchor bolts in relation to the slotted holes in the expansion 
shoes to correspond with the temperature at the time of erection. Adjust 
the nuts on anchor bolts at the expansion ends of spans to permit free 
movement of the span. 


Elastomeric bearing pads shall conform to Subsection 502.03.13 and 
Section 725. 


506.03.25 Field Assembly. If the contract covering the erection of 
the steel does not include the fabrication, check the material received and 
report promptly, in writing, any shortage or injury discovered. Accurately 
assemble the parts as shown on the plans and follow match-marks. 
Carefully handle the material so that no part will be bent, broken, or 
otherwise damaged. Do not injure or distort the members by hammering. 
Clean bearing surfaces and surfaces to be in permanent contact before the 
members are assembled. | 


Unless erected by the cantilever method, erect truss spans on blocking 
to give the trusses proper camber. 


506.03.26 Misfits. Consider the correction of minor misfits involv- 
ing nonharmful amounts of reaming, cutting and chipping a legitimate part 
of the erection. Immediately report any error in the shop fabrication or 
deformation resulting from handling and transportation which prevents the 
proper assembling and fitting up of the parts. The moderate use of drift 
pins or a moderate amount of reaming and slight chipping or cutting will 
be allowed. Obtain approval for the method of correction. Make the 
necessary corrections and replacements in presence of Engineer. 


3506.03.27 Field Painting. Paint structural steel as specified in Sec- 
tion 614. 


METHOD OF MEASUREMENT 


506.04.01 Measurement. Structural steel will be measured as fol- 
lows: 


(a) Kilogram Basis. When specified, structural steel will be measured 
by the kilogram. The estimated quantities shown on the plans, plus or 
minus authorized quantity changes, will be the quantity used for payment. 
The Engineer or the Contractor may, however, request final measurement. 
Submit request for final measurement in writing. When final measurement 
is made the quantities derived therefrom will be the quantities used for 
payment. 


The calculated mass will be based on the following assumptions: 
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1. Unit masses, kg/m’: 


TLOT WE CAD Ce. 1a) 2c Ue mae eamer a ele ANU) Men Wie Se inka 7530 
Raeial \ii0(6) 1a 0) ee erie tee a ieenee lever Lr ENE 0 Og ee eR ed 7800 
Steel, rolled, cast, copper bearing, 

Siliconemickeland Stainless 5-8 ew en 7850 


Additional mass due to substitutions made at the Contractor’s 
request will not be included. 


2. The mass of bolts, cap screws, anchor bolts, nuts, washers and 
anchor pipe sleeves remaining in the finished structure will be 
computed on the basis of their nominal mass and dimensions. 


3. The mass of paint will not be included in the computed mass of 
metals. 


4. The mass of weld metal will be computed on the basis of the 
theoretical volume of the dimensions of the welds. 


(b) Lump Sum Basis. When specified, structural steel will be meas- 
ured by the lump sum. The lump sum price shall include all metal in the 
finished structure including but not limited to bolts, nuts and washers, stud 


“connectors, scuppers and deck drains, castings, pier nose angles, expan- 


sion joint angles and supports, plain elastomeric bearing pads, plates, 
anchorages, welding materials, and galvanizing. There will be no change 
in measurement due to substitutions made at the Contractor’s request. 


(c) Linear Foot Basis. When specified, bridge rail or pedestrian rail 
will be measured by the linear meter of rail. 


BASIS OF PAYMENT 


506.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay items listed below that are shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
StrictiraleStee| a. tees. 8 hy ee ee ee ee Kilogram or Lump Sum 
[EV seo, TOUTES 1g OTM Ws Be Naked aca Sd ease ni Svea Nie NOR Monn yee erm cer ene Linear Meter 
PCC ESUTIAME OMIA LY DO oa crce setae sce a cree ee ceva tated ho ng man eee eet areceecreeoe Linear Meter 
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SECTION 508 
PILING 


DESCRIPTION 


508.01.01 General. This work consists of furnishing and driving 
piles. This work also includes furnishing and placing reinforcing steel and 
concrete in cast-in-place concrete, concrete filled steel shell, and concrete 
filled pipe piles. 


MATERIALS 


508.02.01 General. Material shall conform to the following Sections 
and Subsections: 


tee BS NCLIALOT IE IIGS Limitation Ue ee TE vo SP re Subsection 712.03.08 
Stee EP lewd. sheet eee et! ide cS Ee ete Bout SAEED SE Subsection 712.03.07 
PLAInDerNiaterials aA UL BLO pike tt SOL aa ee Section 718 
POT HOEMULG OMe tit, CONCTOL . 5ccccc assoc noaserecacioedee ee sakeuc a enti Ld ae eee Section 501 
BT Les A i oe aah cru dheshaatusn duceepncdicn end MMe af pices e+e <odit nets eee eee Section 505 


Furnish copies of mill test reports on the steel shells and steel piles. 


Concrete for precast prestressed concrete piles shall be Class PAA 
Portland cement concrete. 


Concrete filling for steel shells shall be Class A or AA Portland cement 
concrete. Class D may be substituted for Class A concrete or Class DA 
may be substituted for Class AA concrete. 


Concrete filling for drilled holes shall be Class D Portland cement 
concrete with the following exceptions: 


INL ITPRINT TCC SST VCH SELCUIO UL Leste restrceene etc corccrceeae sereeetenncacgncaciessisceeracwtetfaaseeatesntce egrets tacee 25 MPa 
53 5 ¥ot ahigg 714 (4 cited mera ae Nl eminem tier te ard pp ee oe Birra, Vo e, 350—400 kg/m? 
ie ORE Co el Oe RD ARES ON ARROW PPE eben ney Gerrits rery fe eae or Per Mix Design 
Slump (under all conditions, except with a drilling fluid)... 150—200 mm* 
Siu taprd with. a til bing Ald) hc sees tone came yseceesecoatgp poy gerbe daln-ontnenadeng di ptaa tus stecnn 175—225 mm* 


*Test Method No. Nev. T438. In addition to the above requirements, the concrete shall also 
maintain a slump of 100 mm or greater after 2 hours. 


CONSTRUCTION 


508.03.01 Determination of Length. Furnish piles of such length as 
is required to develop the specified bearing value, to obtain the specified 
penetration, and to extend into the cap or footing block as indicated on the 
plans, after cutoff of any damaged portion. 
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Drive test piles, make borings, or make such other investigations as 
deemed necessary to determine the lengths of the piles required. 


508.03.02 Test Piles. Test piles furnished and driven for use in 
determining the lengths of piles to be furnished may be so located that they 
may be cut off and become a part of the completed structure, provided that 
such test piles conform to the requirements for piling. 


Test piles designated in the contract documents shall conform to the 
requirements for piling. Locate so that they may be cut off and: become a 
part of the completed structure. 


Remove test piles not to be incorporated in the completed structure to at 
least 0.6 m below the surface of the ground. Backfill the remaining hole 
with earth or other suitable material. 


Load test the piles shown on the plans or specified in the Special 
Provisions to be load tested, according to Subsection 508.03.07. 


508.03.03 Equipment. The driving equipment shall be in good 
operating condition and shall conform to the requirements of Subsections 
508.03.04 and 508.03.05. 


When necessary to obtain the required penetration, supply and operate 
single or double water jets and pumps, or furnish the necessary drilling 
apparatus. Drill holes not greater than the diameter of the pile to the 
proper depth and drive the piles therein. If a pile is set in a drilled hole, 
drive it sufficiently to fix the point firmly and secure full bearing. Except 
as described in Subsection 508.03.04, use jets or drills only when so 
specified or ordered in writing. 


Use driving leads constructed in such a manner as to afford freedom of 
movement of the hammer, and held in position by guys or stiff braces to 
insure support to the piles during driving. Except where piles are driven 
through water, use leads of sufficient length so that the use of a follower 
will not be necessary. 


508.03.04 Driving of Piles. Do not drive piles until after the pile cap 
excavation is completed. Remove any material forced up between the piles 
to correct elevation before concrete for the pile cap is placed. 


Exercise care to prevent damage to the piles due to overdriving. 


Drive piles battered (sloped) if called for on the plans. Use inclined 
leads in driving battered piles. 


Do not drive piles, other than sheet piles, until the approach fills are 
compacted and in place to an elevation of 0.5 m above the bottom of the 
concrete abutment. When piles are to be driven through embankment and 
the depth of the embankment at the pile location is in excess of 1.5 m, 
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drive the pile (other than sheet pile) in a hole drilled through the embank- 
ment. Drill the hole diameter large enough to allow a minimum of 50 mm 
clearance around the pile. After driving the pile, fill the space around the 
pile to ground surface with dry sand or pea gravel. 


When an abutment area is to be surcharged, do not drive piles therein 
until the surcharge has been in place the required period of time. 


Redrive piles raised during the process of driving adjacent piles or load 
testing in accordance with Subsection 508.03.05. 


Use an adequate pile cushion in driving precast concrete or timber piles. 
Place not less than two separate steel straps within 0.6 m of the butt of 
each timber pile. Steel strapping shall conform to American Wood Pre- 
servers Association (AWPA) specifications, except that the straps shall 
encircle the pile only once per strap. Shape the top of the pile and the cap 
so that the blow of the hammer will be uniformly distributed to the entire 
top surface of the pile. 


Use an adequate hammer cushion for all pile driving hammers. Inspect 
hammer and pile cushions prior to driving each pile, or more often if 
necessary, to insure that excessive damage, compression, or charring of 
the cushion material has not occurred. Longer time periods between 
cushion inspections may be used if approved. Replace cushions exhibiting 
excessive damage (i.e., charring, delamination, etc.). Replace cushions 
compressed to less than 70% retained original thickness. 


Do not drive production piling until after any required test loading has 
been completed. 


If the top of a pile becomes broomed, split, or crushed during the 
driving, stop the driving until the pile has been repaired or replaced by a 
new one. 


To avoid the transmission of torsion or bending forces, the drive cap 
should fit loosely on the pile top, but not so loosely as to prevent the 
proper alignment of the pile and hammer. 


Drive piles to the position and line indicated on the plans. Pull and 
replace piles out of position and line more than the diameter of the pile. 
When the tops of foundation piles are incorporated in a concrete pile cap, 
the distance from the side of any pile to the nearest edge of the pile cap 
shall not be less than 225 mm. Any additional materials required because 
of out-of-line piles that are allowed to remain in place will not be paid for. 


508.03.05 Bearing Value and Penetration. 


(a) Use approved pile driving equipment. Prerequisite to approval, 
submit the following: 
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1. A completed pile and driving equipment data form (copy included 
in the Special Provisions) for each pile driving hammer proposed 
for the project. 


2. A wave equation analysis performed by a licensed Nevada Regis- 
tered Professional Engineer for each hammer the specified ultimate 
driving resistance. 


(b) Notification of acceptance or rejection of the hammer will be made 
within 14 days of receipt of data form and wave equation analysis. 
Acceptance of the hammer will be based on the following criteria deter- 
mined from wave equation analysis: 


1. At the proposed pile design tip length, the penetration rate to obtain 
ultimate load under-the-hammer bearing value is not less than 30 
mm for 10 blows. 


2. The driving stress in the pile at ultimate load does not exceed the 
value shown on the plans. 


(c) The Department shall conduct an independent wave equation analy- 
sis to: | 


Verify the Contractor’s submission. 


2. Develop driving criteria that relates an under-the-hammer bearing 
value to penetration rate. If the hammer is approved, the criteria 
will be used only for the accepted driving equipment. Any change 
in hammer make, model, or associated equipment in the driving 
system will require a resubmission for approval. 


(d) Piles must penetrate below the minimum pile tip elevation shown on 
the plans. Drilling may be required to obtain minimum pile tip elevation, 
and if this is required, perform drilling according to Subsection 
508 .03.03. 


(ec) Below minimum tip, using Department developed pile driving crite- 
ria, drive piles to an under-the-hammer bearing value corresponding to the 
specified ultimate pile capacity. 


(f) If the ultimate load value is not reached at the design tip elevation 
shown on the plans, then leave the pile undisturbed for at least 24 hours 
before further driving. Then determine the under-the-hammer bearing 
value by the first 10 blows of the redrive. 


508.03.06 Cut Off and Extensions. Accurately cut off timber piles 
which are to be capped so that true bearing is obtained on every pile 
without use of shims. Cut off other timber piles on the square at the 
elevation designated. Replace piles inaccurately cut off. Do not splice 
timber piles without written permission. Cut off concrete piles at such 
elevation that they will extend into the cap or footing as indicated on the 
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plans. Concrete piles may be cast the full length of the reinforcing bars, 
providing that the concrete is cut off to expose the steel as shown on the 
plans after the piles have been driven. When it is necessary, after driving, 
to increase the length of precast concrete piles, remove concrete to expose 
sufficient reinforcing steel to permit a lap of at least 40 bar diameters. Add 
sufficient length and construct the same section and the same reinforce- 
ment as the pile itself. 


Perform the work of cutting off precast concrete piles in such a manner 
as to avoid spalling or damaging the pile below the cut off. Replace or 
repair damaged piles as required. 


Dispose of all cut off lengths of piling according to Subsection 107.14. 


508.03.07 Load Testing. The number and location of the load tests 
shall be as noted on the plans or as directed. 


A minimum waiting period of 7 days shall be observed between install- 
ing the last pile in the load test system and commencing the test. 


The Department will furnish all testing and jacking equipment, except 
the reaction system. Give the Department written notice at least 72 hours 
in advance of needing the load test. 


Furnish and assemble a suitable reaction system for each load test 
capable of sustaining four, times the specified maximum allowable pile 
Capacity without excessive deflection. This reaction system may utilize 
production piles and/or additional anchor piles or may be constructed as a 
total dead load reaction system. Osterberg Load Test Cells may be used as 
an alternative to conventional load application and reaction systems. 


In addition to the above requirements, the reaction system shall meet the 
following minimum requirements: 


(a) Support reaction system in such a manner that it is stable without 
support from the loading equipment. 


(b) Construct reaction system in such a manner as to ensure that all 
structural elements in the system carry their intended proportion of 
load, and any slack in the system is taken up before a 445 KN test 
load is reached. 


(c) Position reaction system so that the test load can be applied axially 
on the test pile without any eccentricity. 


Submit detailed plans and design calculations stamped by a licensed 
Nevada Registered Professional Engineer for the proposed reaction system 
for approval. 


If during the performance of any test any member or connection of the 
reaction system fails or is stressed beyond its yield point, or there is 


14 
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insufficient reaction to maintain the required load, discontinue the test. 
Correct any deficiencies in the system before the test is restarted. 


Provide a smooth cut off surface on the test pile which is both planar and 
perpendicular to the longitudinal axis of the test pile. Assist the Engineer 
in the placement of and the removal of hydraulic jacks to the test pile. 
Provide means to secure jacks to testing frame. 


All other work of making and recording the test load will be performed 
by the Department. The ‘Quick Load Test’’ will be run according to Test 
Method No. Nev. T600. 


Where a load test is required and driven piles are specified, base the 
penetration of all production piling for that structure upon the results of 
the load test(s), providing these pilings are driven with the same equip- 
ment and the resistance to driving (penetration per blow) is comparable. 
The Engineer will make this determination and may require redriving of 
any pile when necessary to assist in this decision. 


508.03.08 Timber Piles. Use either Douglas Fir, Southern Yellow 
Pine, Larch, or Cedar for timber piles as shown in the contract docu- 
ments. 


Give treated piles a preservative treatment of creosote by pressure 
processes to retain at least 160 kg of creosote per m’. 


Timber piles shall conform to Section:718. 


Carefully handle treated timber piles during and after unloading. Do not 
drag across the ground at any time and handle only with rope slings or 
with wooden equipment. Use sharp tools only when used for necessary 
field cutting and trimming. Thoroughly coat all places where the surface 
of creosoted piling is broken by cutting, boring, or otherwise, with at least 
three applications of hot creosote oil. Allow each application to become 
reasonably dry before the succeeding one is applied. 


Carefully select the piles in any one bent as to size, to avoid undue 
bending or distortion of the sway bracing. Exercise care in the distribution 
of piles of varying sizes to secure uniform strength and rigidity in the 
bents of any given structure. 


Furnish and place special driving shoes when shown on the plans for 
pile tip reinforcement for timber piles. 


Protect heads of piles, if driving may unduly damage heads, by caps of 
approved design. 


When timber caps are specified, first apply a coat of hot creosote oil to 
the head of the pile. Then build up a protective cap by applying alternate 
layers of loosely woven fabric in a hot asphalt or tar using three layers of 
asphalt or tar and two layers of fabric. Use fabric measuring at least 150 


[ 412 ] 











PILING 508 


mm more in each direction than the diameter of the pile and turn over the 
pile and secure the edges by binding with 2 turns of 3.5 mm diameter 
galvanized wire. Wire the fabric in advance of the application of the final 


coat of asphalt or tar which shall extend down over the wiring. 


In lieu of the above method of treatment, cover the sawed surface with 
three applications of a hot mixture of 60% creosote oil and 40% roofing 
pitch, or thoroughly brush coat with three applications of hot creosote oil 
and cover with hot roofing pitch. Place a covering of galvanized sheet iron 
over the pitch coating and bend down over the sides of the pile to shed 
water. 


508.03.09 Precast Concrete Piles. Construct precast prestressed 
concrete piles according to Section 503. 


Pour concrete for precast concrete piles in smooth watertight forms, so 
supported as to prevent appreciable deformation or settlement during 
pouring or curing. When removed from the form, the piles shall present 
true, smooth even surfaces free from honeycombs and voids. The piles 
shall be straight so when a line stretched from butt to tip on any face will 
not be more than 25 mm from the face of the pile at any point. 


_ Keep concrete piles continuously wet for at least 10 days after pouring 
and allow to harden for at least 30 days before being lifted or driven. This 
30 day requirement may be decreased if the specimen of concrete from 
which the piles were poured develops a compressive strength of 21 MPa. 


When raising or transporting precast concrete piles, provide slings or 
other equipment to avoid any appreciable bending of the pile or cracking 
of the concrete. Replace piles materially damaged in handling or driving. 
Do not break or chip edges during handling. 


508.03.10 Cast-In-Place Concrete Piles. Reinforcement shall con- 
form with the details shown on the plans and the requirements of Section 
505. Cast-in-place concrete piles shall consist of steel shells driven 
permanently to the required bearing value and filled with concrete or, 
drilled holes filled with concrete. Do not mud drill without written 
permission. 


(a) Steel Shells. Use steel shells of sufficient strength and rigidity to 
permit their driving and to prevent distortion caused by soil pressures or 
the driving of adjacent piles until filled with concrete. Also use shells 
sufficiently watertight to exclude water during the placing of concrete. 


The shells may be cylindrical or tapered, step tapered, or a combination 
of either with cylindrical sections. The tip diameter shall not be less than 
200 mm and the butt diameter shall not be less than shown on the plans. 


Furnish and place brackets or plates when shown on the plans for pile 
tip reinforcement for steel shells. 
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After driving and before placing concrete and reinforcing steel therein, 
the steel shells or casings will be examined for collapse or reduced 
diameter at any point. Replace any shell or casing that is improperly 
driven or broken or shows partial collapse to such an extent as to 
materially decrease its bearing value. Clean and free driven shells or 
casings from water before concrete and reinforcing steel are placed. 
Provide at all times a suitable light for the inspection of the shells, 
throughout their entire length, before they are filled with concrete and 
reinforcing steel. 


Place concrete in steel shells so that it is dense and homogeneous. 
Vibrate the upper portion of the shell to a depth of not less than 1/3 the 
length of the pile or 3 m, whichever is the greater. 


Determine the length of steel shell to be ordered. Should short lengths 
be ordered, all splices necessary to build up these shorter lengths to the 
length required will not be paid for, other than those splices specified for 
payment in Subsection 508.04.01. Make the splice connection by welding 
the cross section in conformance with Subsection 506.03.16. 


(b) Drilled Holes. These requirements pertain to the construction of 
‘‘cast-in-drilled hole’’ concrete piles. Use piles of a concrete section, cast- 
in-place against in-situ-soil and reinforced as shown on the plans. 


1. Ground and Surface Water. The water table elevations indicated 
on the test boring logs are those existing on the dates and at the boring 
locations as noted on the plans. 


Drilled Shaft Inspection Report. Provide any assistance that may be 
required for the Engineer to prepare and submit daily reports for the 
complete drilled shaft construction program. The reports will include: 
logging all excavated soils, concrete quantities, recording actual eleva- 
tions at top and bottom of each drilled shaft, elevation of rock (if any), 
plumbness of casing and rebar cages, seepage of water, elevation of top 
and bottom of any casing left in place, any unusual conditions, and any 
other pertinent information deemed necessary. 


Pile Locations, Alignment and Tolerances. Construct the drilled shafts 
such that the axis of the shaft, at the top, is no more than 75 mm from its 
plan location. Construct drilled shafts within 1.5% of the plumb deviation 
for the total length of the pile and not more than 12.5% of the shaft 
diameter or 380 mm, whichever is less. Measure the plumbness of the 
drilled shaft by an accurate probing procedure, inclinometer in the Kelly 
bar, or other approved techniques. 


After concrete is placed, the top of the steel reinforcement shall be no 
more than 150 mm above or more than 75 mm below its specified 
elevation. Top elevation of the shafts shall be within plus 25 mm and 
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minus 75 mm from the specified shaft top elevation. All shaft excavations 
shall have planner bottoms prior to steel reinforcement or concrete place- 
ment. 


When temporary starter casing or a vibrated casing is extracted, place a 
short collar form at the top of the drilled portion of the shaft to achieve 
diameter tolerances. 


2. Excavation. Advance straight, drilled shafts with flight or bucket 
augers or with other approved drilling tools capable of drilling soil, 
cobbles, boulders, rock, or whatever materials encountered, to the dimen- 
sions and elevations shown on the plans. The plans indicate the expected 
depths and elevation where satisfactory bearing material will been coun- 
tered. If satisfactory material is not encountered at plan elevation, the 
bottom of the shaft may be lowered only as approved. 


Prevent caving of the drilled holes at all times during pile construction 
by use of steel casing or other approved procedures. Construct and operate 
drilling equipment so that free passage of fluids is provided around the 
drilling head during its insertion and removal from the hole to the extent 
that scouring or caving will not occur. 


If casing is utilized to prevent sloughing, use watertight smooth metal 
casing with ample strength to withstand handling stresses and pressures 
due to concrete, surrounding earth, or backfill materials and be watertight. 
The outside diameter of the casing shall be less than the specified size of 
the shafts. Remove temporary casings before completion of concreting the 
drilled shaft. All casings shall be considered temporary unless specifically 
designated as permanent in the contract documents. 


Do not start removal of casing until the level of concrete within the 
casing is at least 1.5 m above the bottom of the casing. As casing is 
withdrawn, maintain an adequate level of fluid concrete within the casing 
to insure that any annular fluids will be displaced upwards and discharged 
at the ground surface without contaminating the shaft concrete. At no time 
shall the concrete fluid pressure within the casing be allowed to drop 
below the annular fluid pressure present outside the casing during concrete 
placement. Movement of the casing for short pulls of up to 0.1 m, exerting 
downward pressure, hammering and vibrating the casing will be permitted 
to facilitate extraction and to avoid separation of the concrete. Extract 
casing so that the concrete cast against the surrounding soil will develop 
the designed skin friction. Do not extract casing after 2 hours from the 
concrete batch time unless a retarding agent is used. When a retarder is 
used, this 2 hour period may be extended provided that no concrete 
achieves an initial set. Leave casing not extracted within the allotted time 
in the excavation. 


Drilling without the use of casing may be allowed as follows: (1) above 
the water table; and (2) below the water table only if the foundation 
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Contractor can conclusively prove with a full-depth, design diameter test 
shaft, that such procedures are applicable at this site, and that all of the 
tolerances and design criteria detailed in the plans and within these 
specifications for drilled pile foundations can be adhered to. Do not 
incorporate this test shaft into the foundation. Position the test shaft away 
from production shafts in the location shown on the plans or as directed. 
Drill the test shaft to the maximum depth of any production shaft shown in 
the plans. When shown on the plans the reaming of the bells at the 
specified test shaft holes will be required to establish the feasibility of 
belling in a specific soil strata. Failure to demonstrate the adequacy of 
methods and equipment will be reason to require alterations in equipment 
and/or method to eliminate unsatisfactory results. Any additional test 
holes required to demonstrate the adequacy of altered methods or con- 
struction equipment shall be at own expense. Once approval has been 
given to construct production shafts, do not change the methods or 
equipment used to construct the satisfactory test shaft without written 
approval. Unless otherwise shown in the contract documents, fill the test 
shaft holes with unreinforced concrete in the same manner that production 
shafts will be constructed. Cutoff the concreted test shafts 0.6 m below 
finished grade and leave in place. Restore the disturbed areas at the sites of 
the test shaft holes as nearly as practical to their original condition. No 
payment will be made for the test shaft or any other items incidental to the 
dry hole or uncased drilling. 


Regardless of construction method used, clean the bottom of the excava- 
tion of loose material by using a bucket auger or any other approved 
technique. After cleaning, lower a probe to the base of the drilled shaft to 
insure that cleaning has been satisfactorily completed. Do not allow an 
accumulation of loose soils, muck, etc., at the bottom of the excavation. 
Utilize material excavated from the shaft as provided in the last paragraph 
of Subsection 206.03.01 or dispose of according to Subsection 107.14. 


After completion of shaft excavation and before placement of reinforc- 
ing steel and concrete, the proper condition of the excavated shaft will be 
verified. Measure the shaft dimensions, determine the plumb deviation of 
the shaft, and produce such information for the ‘‘Shaft Inspection 
Report.”’ 


3. Reinforcing Steel. Reinforcing steel shall conform to Section 505. 
Completely assemble and place the cage of reinforcing steel, consisting of 
longitudinal bars, spiral and any temporary bar braces in the drilled shaft 
as a unit upon completion of drilling and immediately before concrete 
placement. If concrete placement does not follow immediately after cage 
placement, remove the steel from the shaft and recertify the integrity of 
the excavation before reinstallation of the cage. 


Support the rebar cage from the top by a ground surface frame, crane, 
or other positive means, during concrete placement, in order to insure 
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cage plumbness and to minimize downward slumping. Use concentric 
support system with the cage to prevent racking and distortion of the steel. 
Make every effort to keep the cage plumb during casing extraction. 


To insure adequate concrete cover and achieve concentric spacing of the 
entire length of the cage within the shaft, securely tie 75 mm (minimum) 
thick concrete spacer blocks at fifth points around the cage perimeter. 
Span the blocks over 2 adjacent vertical bars or horizontal ties such that 
rotation will not occur. Start block locations at the bottom of the cage and 
continue up along its length at spacing no greater than 3 m. Additional 
peripheral blocks and closer intervals may be required as determined by 
conditions in the field. 


4. Placement of Concrete. Place concrete as soon as possible after all 
excavation is complete and immediately after the reinforcing steel is 
placed. Do not leave the holes open over night. Before placing concrete, 
clean and free the bottom of the excavation of all loose material, as 
specified above. Place concrete only by pumping through a tremie pipe. 
Do not let concrete free fall. Use tremie pipe which is a rigid watertight 
pipe for the full length of the shaft and of not less than 250 mm inside 
diameter. The tremie shall not contain aluminum parts which contact the 
concrete. Jointless solid pipe is recommended. Equip the pipe with a 
bottom valve, or other approved device, which would prevent mixing of 
slurry or other contaminants with the concrete inside the pipe. 


Insert the tremie pipe to the bottom of the drilled shaft before concrete 
placement is started. Properly prime the pump and place the concrete in a 
continuous operation in such a manner that the concrete always flows 
upward within the hole. Slowly withdraw the delivery pipe as the eleva- 
tion of the concrete in the hole rises, but maintain the discharge end of the 
pipe, at all times, at least 1.5 m and not more than 3 m below the surface 
of the concrete. A fixed tremie pipe float device may be used. During 
concrete placement provide and maintain markings on the tremie pipe, a 
sounding device, or other adequate methods in which to determine the 
relative elevation of the concrete surface and the end of the tremie pipe. 
Raise the tremie pipe only when the pipe contains a sufficient head of 
concrete to prevent the formation of a void at the tip and as approved. 


The elapsed time from the beginning of concrete placement in the shaft 
to the completion of the placement shall not exceed 2 hours. A longer 
placement time may be requested provided a concrete mix is provided that 
will maintain a slump of 100 mm or greater over the longer placement 
time in the trial batch. 


Continue concrete delivery into the shaft until the discharge at the top of 
the pile is free of water, soil and debris, and uncontaminated concrete 
extends to the cut off elevation. Should a delay occur because of concrete 
delivery or other factors, reduce the rate of placement for concrete so as to 
maintain some movement of the concrete. If at any time during the 
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concrete pour, the tremie line orifice is removed from the fluid concrete 
column and discharges concrete above the rising concrete level, the shaft 
will be considered defective. In such case, remove the reinforcing cage 
and concrete, complete any sidewall removal as directed, and repair the 
shaft. Employ procedures such that the concrete within the shaft consists 
of a monolithic homogeneous structure. In uncased piles, do not vibrate 
concrete during placement, except from the bottom of the reinforcing cage 
to the top of the pile. If casing is utilized, vibrate during withdrawal of the 
last 4.5 m of the casing and stay below the bottom of the casing as it is 
removed. Where steel liners or casings have been used to support the 
excavation walls, withdraw the liners as the concrete is being placed 
within the limits previously specified. Remove the steel liner in a manner 
so that the lower edge of the steel liner always remains a minimum of 1.5 
m below the surface of the concrete as placed to prevent water or soil from 
entering the shaft excavation from below the bottom of the casing. Submit 
for approval appropriate procedures and methods of withdrawal of steel 
liners to ensure that the concrete is not being lifted or contaminated as the 
steel liner is being withdrawn. 


Carefully check the elevation of the top of the steel cage and the surface 
of the concrete before and after casing extraction. Any upward or down- 
ward movement of the steel exceeding 50 mm or any downward movement 
of the concrete may be cause for rejection. 


Cure the top surface of the pile as prescribed in Subsection 501.03.09. 


5. Scheduling and Restrictions. After the first pile has been success- 
fully constructed, make no significant change in construction methods, 
equipment, or materials to be used in the construction of such piles unless 
approved. The first pile must be approved before proceeding with addi- 
tional piles. Drilling may commence on a subsequent pile at an approved 
location provided that the concrete operation on the previously drilled 
shaft is in progress and the manpower is adequate to cover all required 
operations. 


Schedule drilling and concrete placement so that each pile is placed 


immediately after drilling is completed and reinforcing steel accurately 
placed and approved. 


For a period of at least 24 hours after pile concrete has been placed, do 
not drill adjacent piles, do not allow excessive wheel loads, and do not 
allow vibration to occur or be felt at any point within 1.5 m or 2.5 times 
the shaft diameter from the periphery of the pile. 


Failure to satisfactorily perform the procedures described above may 
result in shut down of the construction operation and/or rejection of the 
pile. If the integrity of the pile is in question, employ core drilling, sonic, 
or other approved methods as directed. Backfill core-drilled holes with 
grout or mortar. Any remedial measures will be as directed and approved. 
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No compensation will be due for losses or damages due to remedial work 
or any testing required on piles found defective or not meeting the 
requirements. 


6. Do not cast the footings of pier columns on the drilled piles until at 
least 7 days have elapsed, or 50% of the compressive strength is obtained. 


Inspection, Supervision, and Records. Provide full construction super- 
vision and maintain accurate records during all phases of the drilled shaft 
operation. 


508.03.11 Steel Piles. Steel piles shall be of the type and cross 
section shown on the plans. Furnish and place brackets, plates, or pile 
points when shown on the plans for pile tip reinforcement for steel piles. 


The length of steel pile may be built up in sections either before or 
during the driving operations. Make the sections identical in cross section. 
Make the connections by welding the entire cross section in conformance 
with Subsection 506.03.16. Take care to properly align the sections 
connected so that the axis of the pile will be straight. Construct as few a 
number of welded connections in the length of the pile as practicable. If a 
welded splice is made during the driving operation, weld it when the top 
of the lower portion is at least 1 m above the ground to permit observation 
of the welded connection during driving. 


Piling built up from structural steel plates welded together may be 
substituted for rolled steel piling. Make the depth, width, average thick- 
ness, and moment of inertia of the built-up sections at least equal to those 
of the rolled section. Weld flanges to the web with continuous fillet welds 
on each side of the web in conformance with Subsection 506.03.16. 


Commercially prefabricated pile splices may be used when approved. 


METHOD OF MEASUREMENT 


508.04.01 Measurement. Piles will be measured by the linear 
meter, measured from the tip of the pile to the plane of pile cutoff. 


Driving piles will be measured by the each. 


Redrive piles will be measured for payment on a force account basis 
according to Subsection 109.03. 


Load tests will be measured by the each. 


Splices will be measured by the each, limited to the number required to 
splice the pile if it becomes necessary to drive beyond ‘‘Design Pile Tip 
Penetration.’’ Length of extensions will be determined. No splices will be 
measured and paid for when thin shell piles are used that do not require 
complete circumferential welding performed in the field. 


[ 419 ] 


508 PILING 
BASIS OF PAYMENT 


508.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay items listed below that are shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


Redrive piles, measured as provided above, will be paid for by force 
account, except the force account method of payment for labor and 
equipment required to redrive piles shall be restricted to that labor and 
equipment on the jobsite. 


Test piles that become a part of the completed structure will be paid for 
at the contract prices for the type of piling used. 


When, in addition to the requirements of the plans and specifications, 
brackets, plates, or pile points are required on steel piles, or special 
driving shoes are required on timber piles, furnish and place such devices. 
The cost thereof will be paid for as extra work as provided in Subsection 
104.03. 


Payment will be made under: 


Pay Item Pay Unit 
Furnish ‘@y pe)! Piles te Aci eee geek BS ee oe ee eS Linear Meter 
Drive (type) Piles. 205. ns es eR eA dt. SAEED APPR EDR TA ISD Roeenn nae ae ame Each 
Redrive: Pile sie vc: 7 es ed AG a to oe gone ae Te Sen ie Force Account 
Quick Lodd@fest= 4 area eee ee Se pee eer, are Son en ee eee Each 
Splices ie. 29 i. A AE ee Se A) FOR OP eS ce eres Each 
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PIPE CULVERTS—TYPE OF MATERIAL OPTIONAL 


DESCRIPTION 


600.01.01 General. This work consists of furnishing and installing 
circular reinforced concrete, corrugated steel, corrugated aluminum, or 
plastic pipe and end sections. Use any of the alternate types of pipe where 
it is indicated on the plans that ‘‘(size) Culvert Pipe’’ and ‘‘(size) End 
Section’’ are acceptable, except plastic pipe shall be limited to a maximum 
size of 900 mm in diameter. 


Furnish the same type of pipe and end sections at an individual location, 
except that plastic pipe may be connected to plastic or metal end sections. 
Make end section connection to plastic pipe according to the pipe manu- 
facturer’s recommendations. 


Submit in writing, 2 weeks in advance of the preconstruction confer- 
ence, the choice of the types of culvert pipe to be furnished. No changes 
will be allowed to the type of culvert pipe chosen. 


The submittal shall include a detailed listing of each culvert installation. 
The listing shall include but not be limited to providing the location and 
alternate chosen, including type metal, plate thickness, size corrugations, 
class of concrete pipe, and end section(s) to be furnished. 


All design features, quantities, etc., are based upon corrugated steel 
pipe with 68 mm by 13 mm corrugations. 


For corrugated steel and corrugated aluminum pipe determine the plate 
thicknesses based on the design fill height and the appropriate fill height 
tables as shown on the plans. For reinforced concrete pipe, determine the 
class of concrete pipe based on the design fill height and the fill height 
table for concrete pipe shown on the plans. 


MATERIALS 


600.02.01 General. Material shall conform to the following Sections 
or Subsections: 


Pes oC VTLS = (SOICT A see ago ea RE eee ratte ctu ee eg oh Section 601 
RC IHIOL CCU OTICTOLOR PG tee ee te oe mee ee ete De, ae Section 603 
C otrupatedsMetal Pipe andiVictalcAtCh, Pipe pce cee crates ace Section 604 
js AAW CE 9 elt 0 oR Remctmencpe needed apes tee fe Rema Ra he bteont 5 letersi An la ely all Section 605 
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CONSTRUCTION 


600.03.01 General. This work shall be governed by the type of pipe 
to be furnished and installed. Therefore, the applicable portions of Sec- 
tions 601, 603, 604, and 605 of these specifications shall apply. 


Join plastic pipe sections by snap couplers, split couplers or spin-on 
couplers as recommended by the manufacturer. 


METHOD OF MEASUREMENT 


600.04.01 Measurement. Quantities shown on the plans are based 
on corrugated steel pipe. No adjustment of quantities will be made due to a 
different choice of materials. 


Measurement shall conform to the requirements of Subsection 
601.04.01 of these specifications. 


BASIS OF PAYMENT 


600.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay items listed below that are shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


Payment will be made under: 


Ray item | Pay Unit 
(size) Culvert Pipe tira et 8 07 8 2 es 8 Re Ole aa Linear Meter 
(SIZE) Enid! SOCtON fic.0.20) eee ne ee an are ue ee ee ne Each 
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PIPE CULVERTS—GENERAL 


DESCRIPTION 


601.01.01 General. These specifications include general require- 
ments that are applicable to all types of culvert pipes except structural 
plate pipe, irrespective of the material or culvert use. 


This work consists of furnishing and installing pipe culverts, end 
sections, and headwalls. 


The lengths shown on the plans are approximate. Do not order and 
deliver the culvert pipe until a correct list of sizes and lengths is furnished 
by the Engineer. 


MATERIALS 


601.02.01 General. Material shall conform to the following Section 
or Subsections: 


ROPE USACE COE: OU ti he Meet Nie eget Subsection 709.03.01 
ETE ALCAN SESTULINULI Tick N [0G a. eats chek cece Med oan) Subsection 709.03.03 
Reintorgod |Concrefo;Pipe) ofa ee. BA It ty) Subsection 708.03.01 
PrOmrcntiOrceu AcOnc Tete: Pineicts cheno 4 eee eee ndash Subsection 708.03.02 
EAU Upsilon AEA a See MN 2 Nee Shien Ala alee CR A ON Wali dee 9 Subsection 708.03.04 
SL as ae eee ee a Subsection 708.03.05 
SEPT NCC ao) We Pe WP 9 (CU Co eerie inital eagle i am 408 Subsection 706.03 .04 
AURA go Eo ite Meee. te, doe pled ell mritoe etl ts Coo eaeweste fied. Sak iA eta Subsection 707.03.02 
IOCERATIC CCITT aia pg ee EE Section 701 
CONSTRUCTION 


601.03.01 Earthwork. Excavation and backfill shall conform to 
Sections 206 and 207. 


Bed pipe as shown in the plans. Use Class C bedding requirements 
unless specified otherwise. The lines and grades will be established. 


The height of new embankments may be varied as directed before 
installing pipes in new embankments on a steep slope or in a difficult 
location. 


601.03.02 Headwalls. Where shown on the plans, construct head- 
walls in connection with culvert pipes. Make the ends of the pipe flush 


with the headwall face. Construct headwalls according to Sections 501, 
502, and. 505. 
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601.03.03 End Sections. Excavate the bed for the end section to the 
required width and grade. For metal end sections with toe plates, excavate 
a trench for the toe plate in a manner to permit the toe plate to be against 
the inner face of the trench in its final position. After end sections have 
been properly secured to the pipe, backfill the trench and firmly compact. 


Place the precast concrete end section with its tongue (or groove) fully 
entered in the groove (or tongue) of the pipe. 


601.03.04 Jacked Pipes. Jack culvert pipe in place between the 
limits shown on the plans and conforming to the requirements of the 
respective section of pipe culverts. 


The strength of pipe or wall thickness of pipe will be determined for 
vertical load only. Determine any additional reinforcement or strength 
required to withstand jacking pressure and furnish without additional 
compensation. 


Do not exceed a variation from theoretical alignment and grade of more 
than 60 mm for each 6 m of pipe placed. 


The diameter of the excavated hole shall not be more than 30 mm 
greater than the outside diameter of the pipe. Do not sluice and jet with 
water. When the material tends to cave in from outside these limits use a 
shield ahead of the first section of pipe or do not extend the face of 
excavation beyond the end of the pipe more than 0.5 m. 


Fill voids resulting from caving or excavating outside the above limits 
with sand or grout. 


601.03.05 Laying Culvert Pipe. Lay culvert pipe according to the 
requirements of the respective Sections of culvert pipe. 


601.03.06 Extending Existing Culverts. Extend existing culverts 


by the provisions for installing new culverts and the following additional 
provisions. 


Furnish concrete, mesh and steel reinforcing, and epoxy as necessary to 
construct concrete collars for pipe extensions. 


Leave existing headwalls in place or demolish, remove and dispose of as 
indicated on the plans. See Section 202. 


Remove headwalls without damage to the existing culvert. Repair or 
replace damaged culvert as directed. 
METHOD OF MEASUREMENT 


601.04.01 Measurement. The materials to be paid for under these 
specifications will be listed in the contract items by size, class, type, plate 
thickness, or whatever information is necessary for identification. 


[ 424 ] 











ee ee te eee 


PIPE CULVERTS—GENERAL 601 


Culvert pipe will be measured for payment by the linear meter of pipe. 
Pipes cut to fit a structure or slope, will be measured by the linear meter of 
pipe necessary to be placed before cutting. 


Culvert pipe bends, wyes, tees, and other branches will be measured 
and paid for by the linear meter for the sizes of pipes involved. Wyes, 
tees, eccentric reducers, and other branches will be measured as pipe 
along centerline to the point of intersection. 


Structure excavation, backfill, Portland cement concrete, and reinforce- 
ment required for headwalls, endwalls, structures, and other items of 
work required to complete the work, will be measured and paid for as 
separate items as provided for under their respective Sections of these 
specifications. Structure excavation and backfill will not be measured for 
payment on preformed end sections. 


No separate measurement or payment will be made for constructing 
jacking pits and backfilling all pits after the pipe is jacked, nor for 
excavation and backfill between the limits shown on the plans for jacking 
the pipe. Full compensation therefore will be considered as included in the 
price paid for jacked pipe. 


BASIS OF PAYMENT 


601.05.01 Payment. The accepted quantities of culvert pipe, meas- 
ured as provided above, will be listed under the respective Sections of pipe 
culverts. 


Full compensation for furnishing pipe with end finish, including distor- 
tion if required, will be considered as included in the price paid per linear 
meter for the pipe involved. 


Full compensation for Class B and Class C bedding will be considered 
included in the price paid per cubic meter for granular backfill. 


Class A bedding will be paid for at the contract unit bid price per cubic 
meter for Class A or AA concrete. 


Provide for handling of whatever water is encountered at the site with no 
additional compensation allowed therefore. 
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SECTION 603 
REINFORCED CONCRETE PIPE 


DESCRIPTION 


603.01.01 General. This work consists of furnishing and installing 
circular or oval shaped reinforced concrete pipe, siphons, and end sec- 
tions. 


MATERIALS 


603.02.01 General. Material shall conform to Subsection 601.02.01 
and the following requirements. 


Circular reinforced concrete pipe shall conform to AASHTO M170 for 
the specified diameters and strength classes. 


Oval reinforced concrete pipe shall conform to AASHTO M207 for the 
_ Specified rise and span for either vertical or horizontal elliptical pipe 
classes. 


Use Type II or Type V cement in the manufacturing of reinforced 
concrete pipe. Type IP (MS) cement may be used in lieu of Type V 
cement. 


Flared end sections (precast) shall conform to the details and dimen- 
sions shown on the plans and except for shape, shall conform to the 
requirements of this Section for reinforced concrete pipe. 


Gaskets shall conform to Subsection 707.03.02. 


Mortar shall be composed of 1 part Portland cement and 2 parts mortar 
aggregate by volume. 


Admixtures of hydrated lime, fire clay, diatomaceous earth, or other 
approved inert material may be used in the mortar to facilitate workability. 
Only add an approved amount of admixture. 


CONSTRUCTION 


603.03.01 General. Use construction methods conforming to Sub- 
sections 601.03.01 through 601.03.06, and the following requirements. 


Carefully handle concrete pipe in unloading, transporting, and laying. 


Do not lay pipe which is cracked, checked, spalled, or damaged. Pipes 
which show defects due to handling will be rejected at the site of the 
installation regardless of prior acceptance. 
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603.03.02 Earthwork. Where pipes are to be installed in new 
embankment (projection), construct the embankment to the required ele- 
vation as set forth in the following Methods ‘‘A’”’ or “‘B.’’ Construct by 
Method ‘‘A’’ unless otherwise specified. When the pipe is to be installed 
on a Steep slope or at a difficult location, the height of embankment to be 
constructed in advance of installing the pipe may be varied when 
approved. 


Method A 


In the case of pipes 600 mm or less in diameter or rise, construct the 
roadway embankment to an elevation of 150 mm above the grade 
proposed for the top of the pipe, after which excavate the trench and 
install the pipe. 


In the case of pipes more than 600 mm in diameter or rise, construct the 
roadway embankment to an elevation of 750 mm above the grade 
proposed for the bottom of the pipe, after which excavate the trench and 
install the pipe. 


| Method B 


Construct the roadway embankment to an elevation above the top of the 
pipe equal to the external height of the pipe plus 300 mm and to a width 
each side of the pipe of not less than 5 times the external width of the 
pipe. Then excavate the trench to the bottom of the pipe and to a width 
of the external width +1 m. 


After the pipe has been installed, place backfill in the trench to an 
elevation 300 mm above the top of the pipe. Fill the lower '/ of the 
remaining trench with loose straw, hay, brush, sawdust, or other highly 
compressible material and backfill the remainder of the trench in a 
normal manner. Construct the remaining embankment in the normal 
manner. 


When pipe having bells is used, excavate cross trenches for them to 
prevent nonuniform loading of the joints. Make the cross trenches not 
more than 50 mm wider than the width of the bell. 


603.03.03 Laying Culvert Pipe. Suitably mark pipe with elliptical 
reinforcing to clearly indicate the top and bottom of the pipe. Firmly place 
the first section of pipe at the outlet to the designated line and grade with 
the groove end or bell end pointing upgrade. Completely fill all handling 
holes in the pipes with grout. Construct the joints by one of the following 
methods: 


(a) Mortared Joints. Do not use mortar until the mortar aggregate has 
been approved. Use mortar with a consistency such as to adhere to the 
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ends of the pipe while being laid and to be easily squeezed out of the joint 
when the pipe sections are pressed together. Use mortar within 30 minutes 
after the addition of water. 


In advance of joining sections of pipe, wash clean the ends of each 
section with a wet brush. Thoroughly wet the ends immediately before 
placing mortar and joining the sections. 


Check pipe sections for alignment and grade at the time of joining the 
sections. If an adjustment in alignment or grade is necessary after making 
the joint, firmly press additional mortar into the joint and then brush the 
internal and external surfaces of the joints. 


Keep the interior of the pipe free of dirt, excess mortar, and other 
foreign material. Take up and relay any pipe which is not in true alignment 
or which shows any undue settlement after laying, or is damaged. 


After the ends of the sections of pipe are cleaned and wetted, place 
mortar firmly into the lower half of the groove end of the previously laid 
section. Firmly place mortar on the top half of the tongue end of the 
section to be jointed. Snugly insert the tongue end into the groove end of 
the section previously laid. Use enough mortar to completely fill the joint. 


Brush or point the interior joint. Firmly fill the external space between 
the ends of the jointed pipe from the outside with laying mortar. 


When pipe with self-centering joints and without an inside pointing 
recess is furnished, lightly plaster or butter the inside shoulder of the 
groove end of each section with joining mortar. After placing mortar, 
firmly fit the pipe ends together in such a way as to center the joint and 
form a true flow line. Trowel or brush smooth the inside joints and remove 
excess mortar from the pipe. Fill the outside joint recesses with mortar. 


When pipe with self-centering joints with both inside and outside 
pointing recesses is furnished, firmly fit the pipe ends together in such a 
way as to center the joint and form a true flow line. After fitting pipes 
together, firmly fill the inside joint recess with pointing mortar and then 
trowel or brush smooth and remove excess mortar from the pipe. 


Backfill of the pipe trench may be completed while the joint mortar is 
still plastic. Should the joint mortar become set before backfilling, do not 
backfill until 16 hours after joining the pipe sections. When the pipe is not 
backfilled while the mortar is plastic, cure the mortar according to 
Subsection 501.03.09. 


Do not allow free water to come in contact with the pipeline until the 
mortar in the joints has set at least 24 hours. 


(b) Gasketed Joints. Gasketed joints are mandatory for reinforced 
concrete pipe used in sanitary sewer lines. 
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Store gaskets in a clean place at 21 °C or less. Do not expose gaskets to 
the direct rays of the sun for more than 72 hours. 


Lubricate gaskets requiring lubricant with the lubricant recommended 
by the manufacturer of the pipe. 


Completely fill the outer and inner annular space between the laid pipe 
sections with mortar. Mortar will not be required if the space is 5 mm or 
less in width. Where reinforced concrete collars or bells are used at the 
pipe joints, mortar will not be required in the outer annular space. Brush 
mortar smooth and remove all surplus mortar from inside the pipe. The 
gasket shall be the sole element depended upon to make the joint water- 
tight. 


603.03.04 Siphons and Pressure Pipe. Lay reinforced concrete 
pipe used for siphons or pressure pipe according to the above provisions. 
Use only gasketed joints. Perform the following hydrostatic test before 
backfilling: 


Fill the pipe line with water at a hydrostatic head of 3 m above the 
highest point of the pipeline. Maintain the pressure head for a period of 
not less than 24 hours. Correct any visible leaks or other defects which 
develop during the test. Sweating that does not develop into a flow or 
drip will not be considered as leakage. Repeat the test until all leaks or 
other defects are eliminated. 


METHOD OF MEASUREMENT 


603.04.01 Measurement. Measurement shall conform to Subsection 
601.04.01, and the following requirements shall apply. 


Reinforced concrete pipe will be measured by the linear meter. 


Precast end sections will be measured by the each. 


BASIS OF PAYMENT 


603.05.01 Payment. Payment shall conform to the requirements of 
Subsection 601.05.01, and in the following requirements. 


The accepted quantities, measured as provided above, will be paid for at 
the contract price per unit of measurement for the pay items listed below 
that are shown in the proposal. Payment will be full compensation for the 
work prescribed in this Section. 
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Payment will be made under: 


Pay Item Pay Unit 
sic) RRRITIOTCCd 1 CODCTCIE FIR s ie ANS) a. ceactasda aoe ncilet Suse pormbetepetnce ue Linear Meter 
Poze Oval ReINIOTCed © Olicroteaaipe: (C1aS8) se ise oe ee Linear Meter 
(size) Reinforced Coric., Siphon ape (class). 4422. io 5 ee ee Linear Meter 
Size yERCInIOTCeG CONG, (PID (elise) JACKCU eee gas oe ates Linear Meter 
Pie ee recast Cts Culley. ee. eee eer ee el oles Each 
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SECTION 604 
CORRUGATED METAL PIPE AND METAL ARCH PIPE 


DESCRIPTION 


604.01.01 General. This work consists of furnishing and installing 
corrugated metal pipe, corrugated metal arch pipes, and slotted corrugated 
metal pipe, and the relaying of old corrugated metal pipe and pipe arches. 


MATERIALS 


604.02.01 General. Material shall conform to Subsection 
601.02.01, and the following requirements. 


Corrugated metal pipe plate thickness determinations shown in the plans 
are based on steel pipe with 68 mm by 13 mm corrugations as indicated on 
the plan sheet entitled, “‘Allowable Fill Heights for Steel Culverts.’’ 


The following pipes, conforming to the fill height tables shown in the 
plans, may be substituted for the 68 mm by 13 mm corrugated steel pipe: 


(a) Corrugated steel pipe with 75 mm by 25 mm or 125 mm by 25 mm 
corrugations. 


(b) Helical rib lock seam pipe (steel or aluminum) with 19 mm by 19 
mm ribs at 190 mm or 19 mm by 25 mm ribs at 292 mm. 


(c) Corrugated aluminum pipe with 68 mm by 13 mm, 75 mm by 25 
mm, or 150 mm by 25 mm corrugations. 


Furnish the same type of pipe and end sections at each individual 
location. Fabricate the pipe and all accessories of the same material. 


Plate thicknesses for coupling bands shall be as indicated in the plans. 


Furnish metal end sections conforming to the details and dimensions 
shown on the plans and, except for shape, conforming to the requirements 
for corrugated metal pipe. 


The following requirements pertain to the use of metal end sections: 


(a) Finish the end of the new pipe with annular corrugations to conform 
to the metal end section. 


(b) Use annular connector sections with new pipe. 
(c) Use helical or annular connector sections to match existing pipe. 


Ship and handle pipe in such a manner as to prevent bruising, scaling, or 
breaking of the galvanized coating. Repair any damaged galvanized coat- 
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ing in conformance with AASHTO M36. Repair may also be by thor- 
oughly wire brushing the damaged area, removing all loose and cracked 
galvanized coating and painting with 2 coats of zinc oxide-zinc dust paint 
conforming to MIL-P-15145. Properly compound the paint in a suitable 
vehicle in the ratio of 1 part zinc oxide to 4 parts zinc dust by mass. 


CONSTRUCTION 


604.03.01 General. Use construction methods conforming to Sub- 
sections 601.03.01 through 601.03.06 and the following requirements. 


604.03.02 Laying Culvert Pipe. Lay pipes upgrade. Lay pipe with 
outside laps of circumferential joints upgrade and longitudinal laps posi- 
tioned other than in the invert. Place elongated pipes with major axis 
within 5° of vertical. 


Join sections together with coupling bands bolted firmly in place. 


Vertically elongate pipes 5 +1.25% before placement of fill. Elongate 
by approved jacking methods in the field or by prefabrication. Strutting of 
prefabricated elliptical pipe will not be required. 


Strut uniformly from end to end of pipes where headwalls are not used. 
When headwalls are used, the amount of jacking and the length of struts 
may be reduced gradually under the side slopes of the embankment so that 
the ends of the pipe at the headwalls are circular. Leave the struts in place 
until the embankment is complete and compacted. 


Lay pipes true to the designated line, grade, and camber. Fit and match 
pipes to form a smooth and uniform invert. 


Use care in fitting sections of pipes together so that the joint openings 
will not be unnecessarily large. 


604.03.03 Siphons. Close rivet and solder corrugated metal pipe for 
use as siphons and so fabricate as to require a minimum number of field 
connections. Space rivets on circumferential seams at approximately 63 
mm centers with a maximum spacing of 75 mm. Solder the circumferen- 
tial and longitudinal seams on the outside of the pipe where the edges of 
the sheets lap. Sweat solder into the joints by means of a torch properly 
regulated for the purpose. Do not use soldering irons on factory seams. 


Siphons shall also conform to the requirements for corrugated metal 
pipe culverts of this Section. 


Use approved watertight couplings for field joints. To permit coupling 
bands to fit snugly into the corrugated ends of the pipe, omit rivets in the 
longitudinal seam and adequately solder. 
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Clean the ends of the pipe and the bands and install the gasket or mastic 
sealant material. 


Completely fill the siphon with water and repair any leaks before 
backfilling. 


604.03.04 Slotted Drains. Place slotted corrugated metal pipe 
drains flush with the pavement surface as indicated on the plans. Install the 
slotted drain flush with the top of the dense graded bituminous surface 
before placing open-graded wearing course. 


Saw cut pavement or cut pavement by approved means that will leave a 
clean, true vertical edge. Backfill the slotted drain with concrete as 


indicated on the plans. Place concrete neat (without forms) against the 
walls of the excavation. 


METHOD OF MEASUREMENT 


604.04.01 Measurement. Measurement shall conform to Subsection 
601.04.01, and the following requirements. 


Corrugated metal pipe will be measured by the linear meter. 
Metal end sections will be measured by the each. 


Slotted corrugated metal pipe drain will be measured by the linear 
meter. Structure excavation and concrete backfill will not be measured for 
payment on slotted corrugated metal pipe drains. 


BASIS OF PAYMENT 


604.05.01 Payment. Payment shall conform to Subsection 
601.05.01, and the following requirements. 


The accepted quantities, measured as provided above, will be paid for at 
the contract price per unit of measurement for the pay items listed below 
that are shown in the proposal. Payment will be full compensation for the 
work prescribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
betze VACOrionted. Metal Pine.) 2.52. Le eee ie ee 8 Linear Meter 
pelea he Genin a Uy ceed ot bey Poe gt Ral mag Mp Yat Mle lh he get Seni aan re Linear Meter 
(SIZOPAT OTE eter ANGE. Pipe to. Ss ee ee Linear Meter 
(Size? Com-iMetal Had Sechoentyad) eee ee ee Each 
(sire eGorr. Metall ArchtBndSectin (type pase Se Oe Soe eo ee Each 
isize slotted Corr iMetab Ripe si iran (*) 2-2 See Be ep en yt ge Linear Meter 


*Plate thickness 
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SECTION 605 
PLASTIC PIPE 


DESCRIPTION 
605.01.01 General. This work consists of furnishing and installing 
plastic pipe. 
MATERIALS 


605.02.01 General. Material shall conform to Subsection 
601.02.01, and the following requirements. 


(a) General. Plastic pipe shall be corrugated polyethylene pipe con- 
forming to the requirements of Subsection 708.03.05(b). Only corrugated 
polyethylene pipe may be used unless otherwise specified in the Special 
Provisions. 


Furnish the same type of pipe and end sections at each individual 


location. Fabricate the pipe and all accessories of the same material. 


Design plastic pipe according to Section 18 ‘‘Soil Thermoplastic Pipe 
Interaction Systems’? of AASHTO Standard Specifications for Highway 
Bridges, and to withstand a backfill dead load of 1900 kg/m’ and an HS-20 
live load, unless otherwise shown in the contract. 


Furnish the manufacturer’s installation recommendations before initiat- 
ing placement of any pipe. 


The dimensions of all pipe shall be as shown on the plans. Provide 
associated fittings that properly fit the pipe supplied. Provide pipe and 
fittings free from defects which would hinder their ability to function as 
designed. 


(b) Corrugated Polyethylene Pipe. The stiffness requirements shall be 
according to AASHTO M294, unless otherwise shown in the contract. 
The nominal inside diameter tolerance shall be +3%; and —1.5% or — 
12.5 mm, whichever is less. 


Polyethylene end sections shall be manufactured from high density 
polyethylene meeting ASTM D1248 and D3350 with 2% (minimum) 
carbon black. When the pipe is properly positioned, the end section shall 
require the invert of the pipe and the invert of the end section to be at the 
same elevation. The end section shall engage a minimum of 2 pipe 
corrugations and shall secure with a rod and nuts. 
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A list of approved polyethylene end sections will be listed in the Special 
Provisions. 


CONSTRUCTION 


605.03.01 General. Use construction methods conforming to Sub- 
sections 601.03.01 through 601.03.06 and the following requirements. 


605.03.02 Laying Pipe. 


(a) General. Pipe laying shall begin at the downstream end of the 
pipeline except for extensions of existing pipes. Place the bottom of the 
pipe in contact with the shaped bedding throughout its full length. Place 
the female ends or outside circumferential laps of pipes facing upstream 
such that a shingling effect is obtained. Place pipe with longitudinal laps 
or seams with the laps or seams at the sides. 


Maintain the manufacturer’s recommended minimum and maximum 
cover at all times unless otherwise shown in the contract. Section 18 “‘Soil 
Thermoplastic Pipe Interaction Systems’’ of the latest AASHTO Standard 
Specifications for Highway Bridges recommends minimum cover to be 
measured either below the top of a rigid pavement or the bottom of the 
flexible pavement to the top of the pipe. 


Pipe will be inspected before any backfill is placed. Ensure that no rocks 
greater than 75 mm or other rigid or jagged material is present in the 
bedding material where pipe may be laid directly on it. Ensure that no 
‘*floating’’ occurs during installation of plastic pipe culverts. Take up and 
relay or replace pipe found to be out of alignment, unduly settled, or 
damaged. 


Place the haunching and initial backfilling material completely under the 
pipe haunches and up each side in uniform layers not exceeding 150 mm in 
depth, with each layer carefully and uniformly tamped. The minimum 
cover for wheel or hydro hammer loads is 0.6 m. 


(b) Polyethylene Pipe. Firmly join pipe by coupling bands. Coupling 
bands shall engage an equal number of corrugations on either side of the 
pipe joint. Bands which do not fit snugly to the pipe ends will be rejected 
and shall be replaced. 


If coupling bands prove to be inadequate by exhibiting excess flexure or 
separation at the joints, increase the width of the couplings or replace the 
pipe with an alternate type of culvert material. 


605.03.03 Deflection Testing. Perform the following deflection test- 
ing only if required in the Special Provisions. 
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Test installed plastic pipe to ensure that vertical deflections do not 
exceed 5%. Maximum allowable deflections shall be governed by the 
mandrel requirements stated herein. Conduct deflection testing in the 
presence of the Engineer. 


Perform deflection tests no sooner than 30 calendar days after installa- 
tion and compaction of backfill. Clean and inspect the pipe for offsets and 
obstructions before testing. 


For pipe 915 mm and less in diameter, pull a mandrel through the pipe 
by hand to ensure that maximum allowable deflections have not been 
exceeded. The mandrel shall be approved before use. Use of an unap- 
proved mandrel or a mandrel altered or modified after approval will 
invalidate the test. If the mandrel fails to pass, the pipe is over deflected. 


Unless otherwise permitted, uncover over deflected pipe and, if not 
damaged, reinstall. Do not reinstall damaged pipe, but remove and replace 
with new pipe. Remove and replace any pipe subjected to any method or 
process other than removal, which attempts, even successfully, to reduce 
or cure any over deflection, with new pipe. 


The mandrel shall be a rigid, nonadjustable, odd-numbered legged 
_ (minimum 9 legs) mandrel having a length not less than its nominal 
diameter. The minimum diameter at any point shall be 5% less than the 
nominal diameter of the pipe being tested. The mandrel shall be fabricated 
of steel, fitted with pulling rings at each end, stamped or engraved on 
some segment other than a runner with the nominal pipe size and mandrel 
outside diameter, and furnished in a suitable carrying case. 


For pipe larger than 915 mm in diameter, determine deflection by an 
approved method. If a mandrel is selected, the minimum diameter, length, 
and other requirements shall conform to the above requirements. 


605.03.04 End Sections. (a) Polyethylene End Sections. Excavate a 
trench for the toe trough in a manner to permit the toe trough being against 
the inner face of the trench when the end section is in its final position. 
Properly secure the end section to the pipe and backfill this trench with 
concrete in the trough up to the level of the flowline, a minimum of 200 
mm wide by 150 mm deep, along the entire length of the trough. 


METHOD OF MEASUREMENT 


605.04.01 Measurement. Measurement shall conform to Subsection 
601.04.01, and the following requirements. 


Plastic pipe and polyethylene pipe will be measured by the linear meter. 


Plastic end sections and polyethylene end sections will be measured by 
the each. 


[ 439 ] 


605 PLASTIC PIPE 
BASIS OF PAYMENT 


605.05.01 Payment. Payment shall conform to Subsection 
601.05.01, and the following requirements. 





The accepted quantities, measured as provided above, will be paid for at 
the contract price per unit of measurement for the pay items listed below 
that are shown in the proposal. Payment will be full compensation for the 
work prescribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
(Size PlasticsPinems).., ee ee ia: tele OPER. vg ewes Ai see ae Linear Meter 
(sizejePolyethy lene: Pipe:-Ase -3 sie net Pee hod, Sie eee ee ee ae Linear Meter 
(SIZEIe Pr rastic. EU SCCUlON set ee as ao Occ to ice Sa ae a Each 
(size) sPolvethvleng, End SeCH OD nace tedtic a phelps oe ee Each 
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SECTION 606 
STRUCTURAL PLATE CULVERTS 


DESCRIPTION 


606.01.01 General. This work consists of furnishing and installing 
structural plate pipe, arches, and pipe arch culverts. 


MATERIALS 


606.02.01 General. Material shall conform to Subsections 
709.03 .06 or 709.03.07. Where an existing structural plate culvert is to be 
extended or otherwise modified, fabricate the plates and all accessories of 
the same material (steel or aluminum) as the existing. 


The required thickness of the plates for each structure shall be specified 
in the contract documents. The thickness specified is for steel plate, 
aluminum plate of equivalent strength may be substituted. The bottom 
plates for structural plate pipes and pipe arches shall be the next plate 
thickness larger than the thickness specified for the top and side plates. 
When 7.11 mm plate thickness is specified, the bottom plates shall also be 
7.11 mm. 


Ship and handle plates in such a manner as to prevent bruising, scaling, 
or breaking of the galvanized coating. Repair any damaged galvanized 
coating according to Subsection 604.02.01. 


Design the aluminum structural plate pipe according to the AASHTO 
Standard Specifications for Highway Bridges, latest Edition and supple- 
ments thereto. Submit for approval 2 copies of the design notes, details, 
and all backup information relative to the adequacy of the design. 


The lengths and sizes shown in the plans are approximate. Do not order 
and deliver the plates until a list of sizes and lengths is furnished by the 
Engineer. 


CONSTRUCTION 


606.03.01 Earthwork. Excavation and backfill shall conform to 
Sections 206 and 207. 


Lay the pipe in a trench excavated to the established lines and grades. 
Grade and prepare the bottom of the trench to provide full contact with the 
pipe throughout its entire length. 
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The height of new embankments may be varied as directed before 
installing pipes in new embankments on a steep slope or in a difficult 
location. 


When the pipe is laid in rock, hard clay, shale, or other hard material, 
excavate and replace a space below the pipe with a bed of compacted sand 
or compacted earth fill. 


The depth of the sand or compacted fill below the pipe shall not be less 
than one-third the inside diameter of the pipe with a minimum of 100 mm 
and a maximum of 300 mm with the exception that an extra 40 mm shall 
be added for every meter the trench exceeds 5 m in depth. Extend this bed 
at the sides of the pipe at least a distance of one-fourth the outside width of 
the pipe. 


606.03.02 Field Inspection. Furnish an itemized statement of the 
number and length of the plates in each shipment by the manufacturer. 
Furnish single plates in standard sizes to permit structure length incre- 
ments of 600 mm. If 25% or more of the plates in any shipment fail to 
conform to these specifications, the entire shipment may be rejected. 


606.03.03 Assembling. Provide a copy of manufacturer’s assembly 
instructions before assembly. The instructions shall show the position of 
each plate and assembly order. 


Assemble the structural plate structures according to the manufacturer’s 
assembly instructions. Hold the unsupported edges of all plates in position 
by temporary props. Extend each row of side plates far enough to support 
the plate above until the first complete ring has been assembled. Progres- 
sively install a sufficient number of bolts to hold the plates in position. Do 
not tighten bolts until tightening will not interfere with the adjustment and 
matching of additional plates and sections. Exercise care in the use of drift 
pins or pry bars to prevent chipping or injury to the galvanized or other 
protective coating. Repair damaged coatings as set forth in Subsection 
606.02.01. After all plates are in place, progressively and uniformly 
tighten the bolts from one end of the structure. Repeat the tightening 
operation to be sure that all bolts are tight. Torque bolts to a minimum of 
(a) 135 Nem for plates of 4.8 mm and lighter, and (b) 200 Nem for plates 
of 5.5 mm and heavier. Recheck and retighten as necessary just before 
backfilling. 


Install the elliptical-shaped pipes with their long diameter vertical. 
Install pipe arches with their span width horizontal. 


606.03.04 Strutting. When specified, timber strut vertically 3% out 
of round structural plate pipes, which are not fabricated out of round 
before erection, before placement of the embankment. 
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STRUCTURAL PLATE CULVERTS 606 


Deform the pipe to the required degree by means of suitable jacks by 
approved methods. A tolerance of 25% above or below the specified 
elongation will be permitted. 


Uniformly strut the entire length of the pipe. Leave the struts in place 
until the embankment is complete and compacted, unless otherwise 
ordered. 


In lieu of strutting, structural plate pipe may be furnished with the 
vertical axis fabricated out of round 5% of the nominal diameter. A 
tolerance of 25% above or below the specified elongation will be permit- 
ted. Make the elongation by approved shop methods. Satisfactorily repair 
or replace any coating damaged or destroyed. 


606.03.05 Workmanship. The completed culvert shall show care- 
ful, finished workmanship in all particulars. Structural plates which show 
defective workmanship will be rejected. The presence of any of the 
following defects in any individual culvert plate, or in general in any 
shipment, shall constitute sufficient cause for rejection: 


(a) Uneven laps. 
_ (b) Variation from a straight centerline. 
(c) Ragged edges. 
(d) Loose, unevenly lined, or spaced bolts. 


(e) Bruised, scaled, or broken galvanized coating. (See Subsection 
604.02.01 for repair) 


(f) Dents or bends in the metal itself. 


606.03.06 Headwalls and Footings. Where shown on the plans, 
construct headwalls in connection with structural plate pipe. Make the 
ends of the pipe flush with the headwall face. 


Construct footings in connection with structural steel arches. Rest each 
side of the structural plate arches on a galvanized metal angle or channel 
bearing, securely anchored to the footing and capable of resisting the arch 
thrust without damage to said angle or channel. 


Construct headwalls and footings according to Sections 501 and 502. 


606.03.07 Extending Existing Structural Plate Culverts. When 
extending existing structural plate culverts, make the connection of the old 
and new sections by punching any necessary bolt holes, furnishing bolts, 
nuts and washers, changing location of individual plates, and any other 
work required in the completion of the connection. Where an existing 


headwall is in place, completely remove the headwall according to Section 
202. 


15 
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606 STRUCTURAL PLATE CULVERTS 
METHOD OF MEASUREMENT 


606.04.01 Measurement. Structural plate pipe, arches, or pipe 
arches will be measured by the linear meter. The number of linear meters 
shall be the average of the top and bottom centerline lengths for structural 
plate pipe or pipe arches. 


Structure excavation, backfill, Portland cement concrete and reinforce- 
ment required for headwalls, footings, structures, and other items 
required to complete the work will be measured and paid for under their 
respective Sections of these specifications. 


BASIS OF PAYMENT 


606.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the bid items listed below that are shown in the proposal. Payment shall be 
full compensation for the work prescribed in this Section. 


Provide for handling whatever water is encountered at the site with no 
additional compensation allowed therefore. 


Payment will be made under: 


Pay Item Pay Unit 
RSI ZE)ADLrUCUICaAlePlate Wl peee Meee cnt ee ee eee Linear Meter 
(size) Structural Plate Pipe Arch... OND A AAAE RS. USL AY AEM ao, Linear Meter 
(SIZC SCPUCUUTAILE tatC CAT Cre itt foe, Ste eee ee eae ee Linear Meter 
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SECTION 607 


UNDERDRAINS 


DESCRIPTION 
607.01.01 General. This work consists of constructing underdrains 
using pipe and drain backfill. 
MATERIALS 


607.02.01 General. Material shall conform to the following Subsec- 
tions and Section: 


Corrugaicd stcclripe tor Underdrains sp eemeree en cw Subsection 709.03.05 
BeTIOL AKER ONCECUC. PUD Occ rocceetmnceetnac:sineuren tell ene tue tect cata Subsection 708.03 .03 
Clay Pipe seer Sg eee ae ee ee eens ee eee eee Subsection 708.03.04 
Corrugated Aluminum Pipe for Underdrains....0....22...2.....eseseseeoeo- Subsection 709.03 .07 
DramtBackhilliscc a RB es eae tte Subsection 704.03.01 
Corrugated: Polyethylene. Bipe...i:is/h ee et a ee ot, Subsection 708.03.07 
Groutcand Mortar Aggteg ate 4.2.2.) scene ee tee gk pect Subsection 706.03 .04 
Pordandi Cements. 22s 2208 ee eA Bet SOY ny geste ore Section 701 


Underdrains may be corrugated steel, corrugated aluminum, concrete, 
clay, or corrugated polyethylene pipe. 


Assemble each separate underdrain installation from one material only. 
Metal pipe plate wall thickness shall be 1.6 mm for steel and 1.5 mm for 
aluminum unless otherwise noted on the plans. 


Submit in writing, 2 weeks in advance of the preconstruction confer- 
ence, the type of underdrain pipe to be furnished. No changes will be 
allowed to the type of material chosen. 


The lengths shown on the plans are approximate. Do not order and 
deliver the pipe until a correct list of sizes and lengths is furnished by the 
Engineer. 


Ship and handle pipes in such a manner as to prevent bruising, scaling, 
or breaking. Repair any damaged galvanized coating according to Subsec- 
tion 604.02.01. Do not lay any pipe which is cracked, checked, spalled, 
or damaged. 


CONSTRUCTION 


607.03.01 Earthwork. Excavation and drain backfill shall conform 
to Sections 206 and 209 with the following modifications: 


(a) Excavate trenches to the dimensions and grade required. Place a 
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minimum 75 mm bedding layer of drain backfill material in the 
bottom of the trench for its full width and length. 


(b) Fill the space below the pipe with the drain backfill throughout its 
entire length, and bring to a uniform grade. 


(c) If an item for grouting drain backfill is shown in the proposal, cover 
drain backfill with a thick grout not less than 25 mm in thickness. 
The grout shall be composed of 1 part Portland cement and 5 parts 
grout aggregate, by volume. Mix grout materials to a suitable 
consistency. Use grout within 30 minutes after the addition of water. 
Thoroughly tamp grout to provide an impervious layer over the 
entire surface of the drain backfill. 


607.03.02 Laying Pipes. Lay bell and spigot concrete or clay pipe 
upgrade with the bell end upgrade and the spigot end not quite fully 
entered in the adjacent bell. Lay pipe true to line and grade with a uniform 
bearing under the full length of the barrel. Cover the pipe joints with 2 ply 
tar paper strips not less than 150 mm in width and of sufficient length to 
permit the ends to be turned outward and laid flat on the bottom course of 
drain backfill on either side of the pipe for a distance of 75 mm. 


When pipe does not have perforations around the full circumference, lay 
with the perforations at the bottom of the pipe. Firmly bed the pipe 
throughout its length. 


Join metal pipe sections with band couplers. Join corrugated polyethyl- 
ene pipe sections by snap couplers, split couplers or spin-on couplers as 
recommended by the manufacturer. 


Join concrete and clay pipe sections with external bands of mortar 
placed around the pipe joints as herein specified. Join several sections of 
pipe before commencing banding operations, but do not let the placing of 
external bands be more than 5 lengths of pipe behind joining operations. 


Immediately in advance of placing external band mortar, thoroughly 
clean and wet the external surface of the pipe sections at the joint to insure 
proper bonding of the band mortar with the pipe. Exercise care to make a 
union between the band and the mortar which was placed under the joint 
before the pipe sections were abutted. Make the band not less then 10 mm 
thick at the pipe joint and approximately 100 mm wide, overlapping the 
abutting ends of the pipe sections approximately 50 mm. The edges of the 
band shall adhere to the pipe surface to prevent peeling. Finish in a 
workmanlike manner. 


Lay pipe with all ends firmly joined. After inspection and approval of 
the pipe installation, backfill the trench. 
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UNDERDRAINS 607 
METHOD OF MEASUREMENT 


607.04.01 Measurement. Quantities shown on the plans are based 
on corrugated metal pipe. No adjustment of quantities will be made due to 
use of other types of pipe. 


Underdrain pipe will be measured by the linear meter. Bends, wyes, 
tees, and other branches will be measured as pipe along centerline to the 
point of intersection. 


Grouted drain backfill will be measured by the linear meter along the 
longitudinal axis of the drain. 


Structure excavation and drain backfill will be measured and paid for as 
separate items as provided in Sections 206 and 209. 


BASIS OF PAYMENT 


607.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the items listed below that are shown in the proposal. Payment will be full 
compensation for the work prescribed in this Section. 


Provide for handling whatever water is encountered at the site with no 
additional compensation allowed therefore. 


Payment will be made under: 


Pay Item Pay Unit 
PREIS E Gs LOTS Tice ee rer en ee re eee eee ee Linear Meter 
SRL CONC OrAtCGUr tiie bake, Sat ek, 2a ee Linear Meter 
Rati Lea OCA ITC ICL) cil ac, Sertoli ea Linear Meter 
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SECTION 608 


DOWNDRAINS 


DESCRIPTION 


608.01.01 General. This work consists of furnishing and installing 
embankment protectors, anchor assemblies, metal end sections and rip- 
rap. 


MATERIALS 


608.02.01 General. Material shall conform to the following Sections 
and Subsections: 


Cocripated SicelPipedistir! ik tee Re eee Ore Subsection 709.03.01 
Corrugated) Aluminum: Pipes io 226: ooo Fil Bree: Subsection 709.03.03 
Corrugated Polyethylene Pipe. ae ee Subsection 708.03.07 
PPO WOT LAAT WALC. cnc ceo cree a ee a Se Subsection 709.03.04 
Ae) Lt ila tele alla, 9: 2p aaa INL Mise ie RE Rae 5 a a, Ma I Section 610 
UG (| nO kk ke. ML |: Seen aiken Section 501 
REImMOTCIngmtcel es. LAM TI Ses ee ee ee en Section 505 


Downdrain pipe may be corrugated steel, corrugated aluminum, or 
corrugated polyethylene pipe. 


Metal pipe plate thickness shall be 1.6 mm for steel and 1.5 mm for 
aluminum unless otherwise noted on the plans. 


Except as hereinafter provided, assemble each separate downdrain 
installation from one material only. Electrically insulate anchor assem- 
blies used with an aluminum installation. Connect polyethylene corru- 
gated pipe to metal end sections according to the manufacturer’s 
recommendations. 


Repair any damaged galvanized coating on corrugated steel parts 
according to Subsection 604.02.01. 


Metal end sections shall conform to the details and dimensions shown in 
the plans and, except for shape, shall conform to the requirements for 
corrugated metal pipe. 


Metal grates and frames shall conform to Section 609. 


CONSTRUCTION 


608.03.01 General. Structure excavation and backfill shall conform 
to Sections 206 and 207. 


Construct concrete inlet structures according to Sections 501 and 502. 
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Construct riprap outlet basin as shown in the plans. 


Connect the embankment protector pipe sections by means of band 
couplers. Connect polyethylene pipe sections by means of snap couplers, 
split couplers or spin-on couplers as recommended by the manufacturer. 


METHOD OF MEASUREMENT 


608.04.01 Measurement. Embankment protectors, metal end sec- 
tions, and anchor assemblies will be measured by the each. 


Downdrain pipe will be measured by the linear meter. 


Pipe elbows, wyes, tees, and other branches will be measured and paid 
for by the linear meter for the size and type of pipe involved. Wyes, 
elbows, tees, and other branches will be measured as pipe along cen- 
terlines to the point of intersection. 


Structure excavation, granular backfill, and riprap shall be considered 
as included in the price paid for other items of work in this Section, and no 
separate payment will be made therefore. 


BASIS OF PAYMENT 


608.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay items listed below that are shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
Embankment; Protector (typé) carries! :...ulers leisotem: ons) morte ile Each 
Anchor, Assembl yj (8126) 0010s 3 cna ceed eet. eeeeeett eed. e. cis Boe. Each 
(size); Dowridratitc Pipes sic. 2 7 eee! Paes eee ee eee Linear Meter 
(stze)) Metal Bind NECtiOg cs aoe et sale aS, ce ee ee Each 


[ 450 ] 




















SECTION 609 
CATCH BASINS, MANHOLES, AND INLETS 


DESCRIPTION 
609.01.01 General. This work consists of constructing or recon- 
structing catch basins, manholes, inlets, and similar structures. 
MATERIALS 


609.02.01 General. Material shall conform to the following Sections 
and Subsection: 


Portland Gementusoncretess =e OEP Fe eas ET Bal eee Section 501 
Remforcinig Steed oobi oboe scene anspanp ansetennn ah APE ea ae eat, te AR Section 505 
By LAN COUN ICC ERS Raton een eee ee Section 712 
ETC a aa Oe 1S OS ean cele eligi, OM Sania) 7 ti adh aM dphetde ot Subsection 712.03.02 
SSrOUL Allg AViOtiAal We UTC OdlC en eee See ee Subsection 706.03 .04 


Portland cement concrete shall be Class A or Class AA unless otherwise 
provided. 


Concrete for concrete collars placed around manholes, valves, covers, 
etc., shall be a fast-setting concrete when required as specified in Subsec- 
tion 609.03.02. A list of approved fast-setting concretes shall be specified 
in the Special Provisions. 


Mix mortar for setting grates in the proportions of 1 part Portland 
cement to 3 parts of mortar aggregate by volume. 


Castings shall be true to pattern in form and dimensions, free from 
pouring faults, sponginess, cracks, blow holes, and other defects in 
positions affecting strength and value for the service intended. Boldly fillet 
at angles and make sharp and perfect arrises in castings. Sand blast or 
otherwise effectively clean castings of scale and sand so as to present a 
smooth, clean, and uniform surface. 


Pipe crossbars for drop inlets shall be standard weight black pipe 
conforming to ASTM A53. 


Structural steel for grates and frames for drop inlets shall conform to 
AASHTO M183 (ASTM A36). 


Do not paint or galvanize grates, frames, or castings. 
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609 CATCH BASINS, MANHOLES, AND INLETS 
CONSTRUCTION 


609.03.01 General. Construct catch basins, inlets, and manholes 
according to Section 502. Place inlet and outlet pipes before pouring 
concrete. 


Precast catch basins, manholes, and inlets that require the diversion of 
public traffic during their construction. Do not begin excavations required 
for such structures until the structures have been precast, cured, and are 
ready for installation. Once installation has been commenced, continu- 
ously work on a working day by working day basis thereon until such time 
as public traffic is allowed the use of the area as approved. 


For restrictions on when to construct manholes, drop inlets, or catch 
basins to final grade see Subsection 613.03.06. 


Set grates in full mortar beds or otherwise secure as shown on the plans. 
Set grates accurately to the final elevations. Construct concrete covers to 
fit snugly and be readily removable. 


Extend pipe for inlet or outlet connections through the walls and beyond 
the outside surfaces of the walls a sufficient distance to allow for connec- 
tions. Make joints waterproof around the outer surfaces of such pipe. 


Commercially prefabricated frames and grates of equal or greater 
capacity and strength may be substituted for the design shown on the plans 
for drop inlets provided prior approval is obtained in writing. 


Matchmark frames and grates in pairs before delivery to the work. 
Grates shall fit into their frames without rocking. 


Where pipe grates are designated for use, substitution of other type 
grates will not be permitted. 


609.03.02 Adjusting Catch Basin, Manhole, and Inlet Covers. 
Adjust existing catch basin, manhole, inlet covers, valve and meter 
covers, etc., where indicated on the plans and as directed. Adjust by the 
following methods: 


Method A. Use this method when removal of the existing pavement 
by cold milling is not required. Pave over the cover. Once all paving is 
completed, locate and adjust the cover to the final finished pavement 
level. Prevent paving materials from entering any openings in the cover. 


Method B. Use this method when removal of the existing pavement by 
cold milling is required. Before cold milling lower the cover sufficiently 
to accommodate the required pavement removal depth. If the lowered 
cover presents a hazard to public safety, provide protection therefrom in 
an approved manner. In lieu of replacing a manhole cover, use a steel 
plate of sufficient width and a minimum thickness of 15 mm to cover the 
lowered manhole. Once pavement removal has been completed, and the 
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CATCH BASINS, MANHOLES, AND INLETS 609 


new pavement placed and completed, locate and adjust the cover to the 
final pavement level. Prevent existing or new paving materials from 
entering any openings in the cover. 


Method C. Use this method of adjustment outside the areas described 
in Methods A and B of this Subsection. Adjust covers to the required 
elevation. 


Adjusting covers, including frames, grates, or lids, to the required 
elevation by the above methods will require removing such existing covers 
and adjusting the top of the existing structures by removing or adding 
concrete, brick masonry, or concrete block masonry, as the case may be, 
and reinstalling the fixtures firmly in place. 


Thoroughly compact the base or backfill material under the concrete 
collars around manholes and valves to not less than 90% of maximum 
density as determined by Test Method No. Nev. T101. The in-place 
density will be determined by Test Method No. Nev. T102 or T103. 


The use of fast-setting concrete in lieu of Class A or Class AA concrete 
for concrete collars on adjusting covers by Method A or B may be 
required by the Engineer if the traveled way must be opened to traffic 
within a short period of time. 


Do not place traffic on concrete collars until the compressive strength of 
the concrete has reached a minimum of 15 MPa, as measured by Test No. 
Method Nev. T475. At the option of the Engineer the 102 mm by 203 mm 
specimen molds may be used in lieu of the 152 mm by 305 mm molds as 
required by Test Method No. Nev. T428. 


Use the fast-setting concrete according to the manufacturer’s recom- 
mendations. Furnish a copy of the manufacturer’s installation recommen- 
dations before beginning the installation. 


Repair any cracks which occur in the fast-setting concrete. 


609.03.03 Clean Out. Thoroughly clean all catch basins, manholes, 
inlets, and similar structures of any accumulations of silt, debris, or 
foreign matter of any kind. Also remove any such accumulations at the 
time of final inspection. 


609.03.04 Earthwork. Structure excavation and backfill shall con- 
form to Sections 206 and 207. 


METHOD OF MEASUREMENT 


609.04.01 Measurement. Castings and structural steel grates will be 
measured by the kilogram. The mass of castings will be computed from 
the dimensions shown on the approved shop drawings, based on a cast iron 
mass of 7200 kg/m°, with an allowance of 10% for fillets and overrun. The 
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mass of structural steel grates will be computed from the dimensions 
shown on the approved shop drawings, according to Section 506. Certified 
shop masses will be acceptable in lieu of computed masses. 


Pipe crossbars and straps for drop inlets will be included in the mea- 
surement by the kilogram for structural steel grates. 


Adjusting covers will be measured by the each. 
Precast manholes will be measured by the each. 


Structure excavation, backfill, Portland cement concrete, and reinforc- 
ing steel used in new structures of catch basins and inlets will be measured 
and paid for as separate items as provided for under their respective 
Sections of these specifications. 


Drop inlets will be measured by the each or measured and paid by the 
separate items as provided for in the proposal. — 


BASIS OF PAYMENT 


609.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay items listed below that are shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
OF: 0 11-1 Sa RUIN. A a ae gt area d Rat 7) dey ie Oe Re Ya aed: a | Kilogram 
SITTEtU Tal OteG! Cir a teae cere etre een etree wen erie Roce ee Kilogram 
(size) Precast Reinforced Concrete Manhole (type)..u..222.2.-.-.-eeeececececenececeeceseeeeneeeeeeees Each 
Adjustiner Covers (method) san bektome ws oe) tn ees 2 eee. ome tem Each 
Drop Inlets (type yo eh ee ee ee ee Each 
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SECTION 610 
RIPRAP 


DESCRIPTION 
610.01.01 General. This work consists of furnishing and placing 
riprap (with or without grout) and riprap bedding. 
MATERIALS 


610.02.01 General. Material shall conform to the following Sections 
and Subsections: 


Wajerea aw Hers iyo orm) ioe OT. Ae re ter! mer | Section 722 
Sd ET Tag OTe 5 7S || a Sa na AS 7 Easy Sa ame Oem FRMNS Mepenaey eee Section 701 
Meroutvainae Mattar A Core Sate. nut ae ede Subsection 706.03 .04 
SCE Cos fay) oa fo os aie tela. Tanabesinlinn Seemke tt: de nina >. + 2aaaieg ee eet Subsection 706.03.05 
SLUR icerer er a TICMILCO SOAP Alin cen ee ee, Ce ee een ee Subsection 706.03 .06 
Agerepate tor, Ripfap Bedding «2. cane a eee Subsection 706.03.07 


When approved, waste concrete slabs may be substituted for the above- 
designated riprap stone. The concrete shall be sound and the slabs shall 
meet the size requirements as specified for stone. 


Grout shall be composed of 1 part Portland cement and 3 parts grout 
aggregate by volume. 


CONSTRUCTION 


610.03.01 Earthwork. Make surfaces to be protected by riprap free 
of brush, stumps and other objectionable materials and dress to a smooth 
surface. Remove any soft or spongy material as directed and replace with 
approved native material. Compact filled areas as specified for embank- 
ments in Section 203. Excavations for riprap beds shall conform to 
Sections 203 and 206. Excavations for trenches, footings, cutoff walls, 
etc., shall conform to Section 206. Gradation and compaction require- 
ments on backfill will not apply. 


When shown on the plans, place a bedding layer or filter on the prepared 
surface as specified before the riprap is placed. 


610.03.02 Riprap. Place stone for riprap on the prepared surface by 
hand or mechanical means in a manner which will produce a well graded 
mass of stone with a minimum practicable percentage of voids. Place the 
stone so as to be in close conformity with the details shown on the plans. 
Place riprap to its full course thickness in one operation and in such a 
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manner as to avoid displacement of the underlying material. Do not place 
riprap in layers, or by dumping into chutes, or by similar methods likely 
to cause segregation. 


Produce a fairly compact riprap course in which all sizes of material are 
evenly distributed and placed in their proper proportions. Hand placement 
or rearrangement of individual stones by mechanical equipment may be 
required to secure the results specified. 


Replace any material displaced by any cause to the lines and grades 
shown on the plans at no additional cost to the Department. 


610.03.03 Grouted Riprap. Place stone by hand or mechanical 
means that will produce a well graded, uniform rock blanket in close 
conformity with the details shown on the plans. The finished face shall 
present an even, tight surface. The rock to be grouted shall be basically 
free of fines in order that penetration of the grout can be achieved. Wet the 
rock immediately prior to commencement of the grouting operation. Fill 
the space between the stones with grout to the depth specified. Use 
sufficient grout of a consistency to completely fill all voids, except leave 
face stones exposed to '/4 to '/3 their depth. Transport the grout to the place 
of final deposit by use of chutes, tubes, buckets, pneumatic equipment, or 
any other mechanical method which will control segregation and uniform- 
ity of the grout. Use spading and rodding where penetration is achieved by 
gravity flow into the interstices. 


Cure the grouted surface as specified in Section 502 for a period of at 
least 3 days. : 


610.03.04 Riprap Bedding. Uniformly place the riprap bedding 
material on the prepared surface by hand or mechanical means in a 
manner which will produce a well graded mass of material with the 
minimum practicable percentage of voids. Place the bedding so as to be in 
close conformity with the details shown on the plans. Place riprap bedding 
to its full course thickness in one operation and in such a manner as to 
avoid displacement of the underlying material. Do not place riprap bed- 
ding in layers, or by dumping into chutes, or by similar methods likely to 
cause segregation. 


Produce a fairly compact riprap bedding layer in which all sizes of 
material are evenly distributed and placed in their proper proportions. 


Replace any material displaced by any cause to the lines and grades 
shown on the plans at no additional cost to the Department. 


[ 456 ] 








RIPRAP 610 
METHOD OF MEASUREMENT 


610.04.01 Measurement. Riprap and riprap bedding will be meas- 
ured by the cubic meter. 


Excavations for riprap beds will be measured and paid for according to 
Sections 203 and 206. Structure excavation for riprap trenches, footings, 
cutoff walls, etc., will be measured and paid for according to Section 206. 
Backfill shall be considered as included in the price paid for structure 
excavation and no separate payment will be made therefore. 


BASIS OF PAYMENT 


610.05.01 Payment. The accepted quantities measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay items listed below that are shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
Kipranmeigssy eae: te 5 ee hee ee ek pee. die eae Cubic Meter 
Grrouied Niptaps Se veces ten. deh cee toe Be ON A eek Cubic Meter 
carey eva Sern Pe yhriad Pel hs ent, Oem GODOT ay UNL alee mmlae decehimunrestis lint Auf Cubic Meter 
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SECTION 611 
CONCRETE SLOPE PAVING 


DESCRIPTION 
611.01.01 General. This work consists of constructing concrete slope 
paving. 
MATERIALS 


611.02.01 General. Material shall conform to the following Sections 
or Subsections: 


Pertiand “Cement'Concrete:... 02801) With O°) JO Bea ViIeion Movs Section 501 
Remiproing steclherae SA ot copes oun seed ayirieast a) Section 505 
ferout aad Moriat At prep ate ccc. eb t—pdies ree et Subsection 706.03.04 


Concrete shall be Class A or Class AA concrete as shown in the 
proposal. Class DA may be substituted for Class AA concrete or Class D 
may be substituted for Class A concrete. 


Header boards consisting of 50 mm by 100 mm redwood lumber shall 
be commercial grade heart redwood, S4S. 


Nails used in construction of header boards shall be commercial quality 
galvanized nails. 


CONSTRUCTION 


611.03.01 Earthwork. Form the subgrade for paved ditches and 
slope paving by excavating to the required depth below the prepared finish 
surface grade. 


Compact the subgrade to a relative density of at least 95% as determined 
by Test Method No. Nev. T101, T102, or T103. Remove any soft, 
spongy, or other unsuitable material to such depth as directed and backfill 
with suitable material and compact. Sprinkle water on the subgrade during 
compaction. Sufficiently moisten the subgrade before placing concrete to 
prevent absorption. 


Excavations for slope paving, trenches, footings, cutoff walls, etc., shall 
conform to Sections 203 and 206. Gradation and compaction requirements 
on backfill will not apply. 


611.03.02 General. Install header boards to conform to the grades 
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611 CONCRETE SLOPE PAVING 


of the slope paving, to the dimensions, spaces, and layout shown on the 
plans. 


Hold header boards in position with stakes of suitable size and length as 
shown on the plans. 


Tamp concrete, after spreading, until it is thoroughly compact and 
mortar flushes to the surface. If the slope is too steep to permit the use of 
concrete sufficiently wet to flush with tamping, the concrete may be 
tamped until consolidated and a mortar surface 6 mm thick troweled on 
immediately. The mortar shall consist of 1 part Portland cement and 3 
parts of mortar aggregate by volume. The mortar surface shall be consid- 
ered as a part of the concrete. 


After striking off to grade, hand float the concrete with wooden floats 
not less than 100 mm in width and not less than 750 mm in length. Take 
care to prevent rotary marks of the hand floats. Broom the entire surface 
with a fine texture hair push broom to produce a uniform surface and 
eliminate float marks. Broom when the surface is sufficiently set to 
prevent deep scarring and accomplish by drawing the broom down the 
slope leaving the marks parallel to the edges of the panel. Edge joints with 
a 6 mm radius edger before the brooming. 


Add integral color pigment to all concrete or mortar surfaces for slope 
paving, except that used in ditch lining. The color pigment shall consist of 
a synthetic mineral oxide specifically manufactured for coloring concrete. 
Obtain the integral concrete coloring by mixing the pigment material with 
the Portland cement, aggregates, and water in a sequence and by methods 
that will result in a uniform mixture. 


The color of the finished slope paving surfaces shall conform to Federal 
Standard Color No. 30324 as shown in Table II of Federal Standard No. 
595a. Minor deviations in color and tint will be acceptable. 


Before placing slope paving, construct sufficient test panels of at least 
1.2 m by 1.8 m for approval of the proper color and texture. Construct the 
panels at the construction site and place by the method to be used in 
placing slope pavement. 


Do not place slope paving against frosted or frozen surfaces. Protect 
concrete during placing and curing as set forth in Section 501. 


Construct slope paving with expansion joints where shown on the plans. 


Place the mesh reinforcing so as to be in the approximate center of the 
concrete. Lap all joints 150 mm and run continuously throughout paving 
or between headers. 
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CONCRETE SLOPE PAVING 611 
METHOD OF MEASUREMENT 


611.04.01 Measurement. Concrete slope paving, including concrete 
aprons and cutoff walls, will be measured by the cubic meter. 


The quantity will be computed from measurements of the actual areas 
placed based on the theoretical thickness shown on the plans. 


Reinforcement shall be measured and paid for as specified in Section 
505. 


BASIS OF PAYMENT 


611.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay item listed below that is shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
(classmconcretets lope: Bavements...26. £5 fee ee Cubic Meter 
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SECTION 613 
CONCRETE CURBS, GUTTERS, AND SIDEWALKS 


DESCRIPTION 


613.01.01 General. This work consists of constructing curbs, gut- 
ters, sidewalks, ramps, local depressions, and driveways. 


MATERIALS 


- 613.02.01 General. Material shall conform to the following Sec- 
tions: 
Portland Centent,Concrete. sine clinieays 3 oper tiem) sana ed eet gee rar) Section 501 


Gonereter:Stracturésm sities) oe Pb co cr gb ete os se ees ete eee Section 502 
ESD Tae gs) Cala en ae Ooo ee a ee eee Sr eee Sane a Sea ers Section 505 


Concrete shall be Class A or Class AA concrete as shown in the 
proposal. Class D may be substituted for Class A concrete or Class DA 
may be substituted for Class AA concrete. 


The epoxy adhesive used to bond concrete curbs to new or existing 
pavements shall conform to ASTM C881, Type I, Grade 1, 2, or 3—Class 
A, B, or C. 


CONSTRUCTION 


613.03.01 Earthwork. Construct the subgrade true to grade and 
cross section. Water and roll or hand tamp subgrade to the required 
compaction for the adjacent roadway or base course. Remove all soft and 
spongy material to a depth of not less than 150 mm below subgrade 
elevation for curbs, gutters, local depressions, and driveways and 75 mm 
below for sidewalks. Fill the resulting space with earth, sand, or gravel of 
a quality that, when moistened and rolled or tamped, will form a firm and 
solid foundation. 


Test the completed subgrade for grade and cross section by means of a 
template extending the full depth and supported on the side forms. Thor- 
oughly water the subgrade and forms in advance of placing concrete. 


613.03.02 Existing Curbs, Gutters, and Sidewalks. Where the 
limits of the new work fall within reasonable distance to existing scoring 
lines or expansion joints, remove existing concrete to those scoring lines 
or expansion joints if directed. Where the limits of the new work do not 
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613 CONCRETE CURBS, GUTTERS, AND SIDEWALKS 


fall within reasonable distance to existing scoring lines or expansion 
joints, saw cut the limits of the new work and remove existing concrete to 
the saw cut lines. 


613.03.03 Forms. The depth of forms for curbs shall be equal to the 
full depth of the curb. The depth of outside forms for concrete gutters 
shall be equal to the full thickness of the gutter. Timber forms shall be 
surfaced on the side placed next to the concrete, have a true smooth upper 
edge, and be not less than 38 mm thick. Do not use warped forms or forms 
not having a smooth, straight upper edge. 


Use benders or thin plank forms, rigidly placed, on curves, grade 
changes, or for curb returns. Do not use steel forms on radii less than 60 
m. | 


Make back forms for curb returns of 12.5 mm benders, for the full 
height of the curb, cleated together. Carefully set forms to the alignment, 
grade, and dimensions required. Hold forms rigidly in place by the use of 
pairs of iron stakes placed at intervals not to exceed 1.2 m. For metal 
forms do not space iron stakes more than 1.8 m apart. Use clamps, 
spreaders, and braces where required to insure rigidity in the forms. 


Do not remove forms until concrete has set sufficiently to prevent 
distorting or cracking. 


Clean forms thoroughly each time they are used and coat with a light oil 
as often as necessary to prevent the concrete from adhering to them. 


613.03.04 Curb and Gutter Joints. Construct expansion joints 12.5 
mm wide in curbs and gutters at 27 m intervals, at each side of structures, 
and at the ends of all curb returns. Do not install expansion joints within 6 
m of an island nose. Fill expansion joints with joint filler strips 12.5 mm 
thick conforming to Section 707. Shape expansion joint filler to the cross 
section of the curb and gutter. 


Construct expansion joints at right angles to the line of the curb and 
gutter. 


613.03.05 Sidewalk Expansion Joints. Construct transverse expan- 
sion joints 12.5 mm wide at all sidewalk returns and opposite expansion 
joints in adjacent curb. Where curb is not adjacent, construct expansion 
joints at intervals of 9 m. 


Fill expansion joints with joint filler strips 12.5 mm thick conforming to 
Section 707. 


Place the joint filler with the top edge 6 mm below the surface and hold 
in place by means of steel pins driven into the subgrade and spaced 
sufficiently close to prevent warping of the filler during floating. Upon 
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CONCRETE CURBS, GUTTERS, AND SIDEWALKS 613 


completion of floating, remove the pins. Upon completion of finishing 
operations, edge the joint with an edging tool having a radius of 3 mm: 


613.03.06 Curb and Gutter Construction. Construct curbs at 
driveways and ramps as shown on the plans. 


Curbs may be constructed by the use of an approved curb forming 
machine. 


Where plantmixed surfacing is to be placed around or adjacent to 
manholes, drop inlets or catch basins in gutters, local depressions, or 
driveway areas, do not construct such structures to final grade until after 
the curbs and gutters have been constructed for an acceptable distance on 
each side of the structure. 


Where Portland cement concrete pavement is to be placed around or 
adjacent to manholes, drop inlets, or catch basins in gutters, local depres- 
sions, or driveway areas, do not construct such structures to final grade 

until after the concrete pavement has been constructed. 


Anchor concrete curbs over new or existing pavements with epoxy 
adhesive conforming to Subsection 613.02.01. Cure the new pavement for 
‘a minimum of 2 weeks before bonding the curb thereon. Thoroughly clean 
the surface of all loose material, dirt and dust. Apply the mixed adhesive 
to the dry and cleaned surface in a strip extending full width and length of 
the curb. 


Fill the forms to the top. Place concrete so that there will be no rock 
pockets. Concrete may be compacted by means of approved mechanical 
vibrators. Immediately after removing the front curb forms, trowel the 
face of the curb smooth to a depth of not less than 50 mm below the flow 
line or to the flow line of integral curb and gutter, and then finish with a 
steel trowel. Finish the top and round the front and back edges as shown 
on the plans. 


After troweling, give the face of the curb a fine brush finish with brush 
strokes parallel to the line of the curb. 


The top and face of the finished curb shall be true and straight, and the 
top surface of curbs and gutters shall be of uniform width, free from 
humps, sags, or other irregularities. When a straightedge 3 m long is laid 
on the top or face of the curb or on the surface of gutters, the surface shall 
not vary more than 3 mm from the edge of the straightedge, except at 
grade changes or curves. 


Cure the exposed surfaces according to Section 502. 
613.03.07 Sidewalk and Driveway Construction. Place reinforcing 


steel, if shown on the plans, according to the construction requirements of 
Section 505. 
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Finish sidewalks and driveways to a smooth and uniform texture by 
troweling and by floating with wooden floats, and, if directed, by cross- 
brooming or burlap-finishing. Lightly groove or mark the surface into 
squares or other shapes to match other such markings on similar existing 
structures in the vicinity. 


Satisfactorily finish the surface finish of ramps rougher than the adjacent 
sidewalk. 


When a 3 m straightedge is placed on the sidewalk or driveway, the 
surface shall not vary more than 3 mm from the edge of the straightedge, 
except at grade changes. The finished surface shall be free from blem- 
ishes. 


Cure the concrete surface according to Section 502. 


METHOD OF MEASUREMENT 


613.04.01 Measurement. Curb, glue down curb, gutter, and combi- 
nation curb and gutter will be measured by the linear meter along the base 
of the curb face or along the flow line of the gutter. Such measurement 
will be continuous along such line extended across driveway and ramp 
openings. 


Sidewalk and driveways will be measured by the square meter. 


Ramps will be measured by the square meter for those ramps con- 
structed in existing sidewalk and curb and gutter areas where new side- 
walks and curbs and gutters are not required to be constructed. Ramps 
constructed in new sidewalk and curb and gutter areas shall be included in 
the new sidewalk and new curb and gutter bid items. 


The back curb constructed at the back of any curb ramps will be 
measured by the square meter as the ramp or sidewalk bid items. 


In the case of integral curb and walk, the width of the walk shall extend 
to the back face of the curb. In the case of steps, the area measured will be 
the summation of the areas of the treads, computed by multiplying the 
width of the tread by the length of the tread out to out of integral wall, if 
any. 


BASIS OF PAYMENT 


613.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid at the contract price per unit of measurement for the 
pay items listed below that are shown in the proposal. Payment will be full 
compensation for the work prescribed in this Section. 


All excavation and base course work will be paid for as provided in the 
respective Sections of the specifications; however, when bid items are not 


[ 466 ] 


CONCRETE CURBS, GUTTERS, AND SIDEWALKS 613 


provided for excavation or base course work, such work will be consid- 
ered subsidiary to the pay item contained herein. 


Payment will be made under: 


Pay Item Pay Unit 
(class WoncreresCurb: (type )e nice ee eee I ee, Linear Meter 
iclassiuC OUCrete Giller (LY DO) .a: tee ee eee a Linear Meter 
(classe olcrerc Curb and: Gutter (ty pe perme fer eee es ee Linear Meter 
ClASS IG ONCTEIE SIGE WALK: (OPEN ) ocean dee ts rN icnnkt ceases ee Square Meter 
(Class MeOnCTEtCh rive way (GEpell hie. cete Merce reco ergot a se Me cee. Square Meter 
(claSs) Goncrete-Driveway (depth) (Reinforced) 2. treat Square Meter 
(Class eronmcrcte: Kamp: (COD) 2 oes ce ae ee ee eae ae Square Meter 
eCtass),C Olcrete Cire DOWN CUP (Ey) ataae een acta ons Linear Meter 
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SECTION 614 
PAINTING 


DESCRIPTION 


614.01.01 General. This work consists of painting of steel, timber, 
or concrete structures. 


MATERIALS 


614.02.01 General. 
(a) Raw Materials. ASTM and federal specifications. 


(b) Prepared Paints. Federal specifications are specified to designate 
the type of material and standard of quality. Manufacturer’s standard, first 
grade materials meeting or exceeding these requirements may be used if 
approved. Do not use materials not bearing manufacturer’s identification 
as a Standard, first grade product, of its regular line. 


(c) Proprietary materials when specified by the manufacturer’s trade 
name designate the standard of quality and type of material required. 
When the quality or type of material required is not specified, apply for 
direction as to selection of materials and receive approval before proceed- 
ing. Use the best quality of such materials as directed. 


(d) Submit materials lists for approval. Deliver all materials to the site 
in original containers, seals unbroken, stored properly and separately. Do 
not use materials until approved. Immediately remove materials that are 
not approved from the jobsite. 


(e) Test each batch or lot of paint before use. A sample from each batch 
or lot will be tested by infrared techniques. The infrared finger prints must 
match the spectrum produced by the standard paint sample on file with the 
Department’s Materials Division. Do not use paint found not to parallel 
the standard. Submit samples 15 working days before the start of painting. 
A one liter sample of each batch will be required. 


614.02.02 Number and Kinds of Coats. The number and kinds of 
coats of paint shall be as set forth in Section 714. 


For steel bridge girders the type of complete coating system shall be as 
set forth in Subsection 714.03.01. The color of the finish coat shall be 
specified in the Special Provisions. 
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614 PAINTING 
CONSTRUCTION 


614.03.01 Weather Conditions. Apply paint only on thoroughly dry 
surfaces. Do not paint when the atmospheric temperature is at or below 4 
°C, or when freshly painted surfaces may become damaged by rain, wind, 
dust, or condensation, or when it can be anticipated that the atmospheric 
temperature will drop below 4 °C during the drying period. Replace fresh 
paint damaged by the elements. 


The temperature of steel surfaces shall be above 4 °C, but shall not be 
so hot as to cause blistering of the paint. The relative humidity shall be 
less than 85% or the combination of temperature and humidity conditions 
shall be such that moisture will not condense on the steel surfaces being 
painted. The Engineer may perform the following test to determine if such 
conditions exist. Using a damp cloth, apply a clearly defined, thin film of 
water to a small area. If the film evaporates within 15 minutes, the surface 
may be painted. 


Suitable enclosures may be provided, if approved in writing, to permit 
painting during inclement weather. Make provisions to control atmo- 
spheric conditions artificially inside the enclosures within the limits suit- 
able for painting throughout the painting operation. 


614.03.02 Application. 


(a) General. For application requirements for structural steel used for 
bridge members, see paragraphs (b) and (c) below. 


Use painters and finishers of established status and reputation for 
executing their work by the very best methods for each kind or type. 


Strictly adhere to these specifications and the recommendations of the 
manufacturer whose: materials are used. Use such skills, equipment, 
materials, and give thorough attention to details as will provide thoroughly 
workman like and satisfactory results throughout. 


Mix paint with mechanical mixers. Mix paint a sufficient length of time, 
to thoroughly mix the pigment and vehicle together before use. Continue 
the mixing during application. 


Paint specified or formulated shall be ready for application. Thin paint 
only if approved. 


Protect all parts of the structure being painted against disfigurement by 
spatters, splashes, and smudges of paint or paint materials. Protect pass- 
ing vehicles or persons from the operations by use of canvas shields or 
other protective means as necessary. 


Do not paint stay-in-place metal forms for bridge decks. 
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Paint in a neat and workmanlike manner that does not produce excessive 
paint build-ups, runs, sags, thin areas in the paint coat, or skips and 
holidays. Apply paint by brush, spray, roller, or any combination thereof 
as necessary for the paint being applied. 


Paint surfaces that are inaccessible for painting by regular means, using 
sheepskin daubers, bottle brushes, or by other acceptable methods. 


Remove and refinish or repaint any work which shows carelessness, 
lack of skill and execution, or which is defective due to any other cause as 
directed. Remove paint stains which result in an unsightly appearance. 


(b) Qualification Requirements for Painting of Structural Steel used for 
Bridge Members. 


Painters and sandblasters, in both shop and field, shall demonstrate their 
ability to prepare the surface and to apply the specified coatings according 
to these specifications. Variations or simplifications of this qualification 
procedure may be set forth by the Engineer if it is appropriate for special 
coating work or the qualifying of shop personnel. The ability of the 
painter and/or sandblaster to apply specified coatings with the proper tools 
and equipment will be evaluated. Lack of proper tools and equipment shall 
-be cause for disqualification. 


1. The painter and/or sandblaster shall provide the following: 
a. The source and gradation of the sandblast abrasive to be used. 
The type and source of solvent to be used. 


c. Manufacturer’s information regarding the specified coating materi- 
als, including wet and dry-film thicknesses, product safety data, 
thinning recommendations, temperature requirements, profile rec- 
ommendations, mixing and application procedure and equipment 
required. 


d. Coating materials properly mixed according to manufacturer’s rec- 
ommendations and specifications and ready for application. 


e. All necessary equipment for the proper application of the specified 
coating. 


f. A practice area outside the project limits to adjust and test equip- 
ment before performing the test. 


g. Safety practices and equipment complying with the Steel Structures 
Painting Council (SSPC) Paint Application Guide No. 3 “‘A Guide 
to Safety in Paint Application.”’ 


h. Wet and dry-film thickness gages for testing the coating thickness 
during and after applications. 
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2. Application of Test Coatings. The painter and sandblaster shall 
apply the specified coating according to these specifications to prescribed 
test areas selected at the shop and field sites. The approved test area should 
be approximately 10 m’. The painter and sandblaster shall perform the 
application using the proper technique and application equipment consist- 
ent with the specified coating materials and consistent with the paint 
manufacturer’s recommendations. Prepare the surface of the test area 
according to these specifications. Surface preparation shall be approved 
before the application of the paint. The painter shall apply the specified 
coating to a uniform dry-film thickness according to the specifications and 
the manufacturer’s recommendations. The required ‘drying time as pre- 
scribed by the manufacturer’s recommendations shall elapse before taking 
the dry-film reading of the applied surface. Primer, intermediate, and 
finish coats shall be treated as separate applications, allowing the specified 
drying time before inspecting each completed coat. 


The painter and/or sandblaster shall consult with the paint manufactur- 
er’s technical representative for answers to technical questions relating to 
the application of the specified coating materials. The Contractor and/or 
fabricator shall be thoroughly familiar with the specified coating materials 
and acceptance criteria and shall be aware of any possible difficulties in 
applying the coating to any specified surface. 


3. Evaluation of Test Coating. Dry-film thickness readings will be 
taken on all areas of the test area including nuts and bolts. Inadequate 
surface preparation, improper profile, runs, sags, overspray, thin film 
thickness, excessive film thickness, uneven coating, non-uniform color, 
improper curing, or any other defect in the coating system shall be a cause 
for disqualifications. 


Qualification may be withdrawn any time the performance of the 
painter, sandblaster, or their equipment is in question. 


4. Requalification. A sandblaster or painter who was qualified on a 
previous Department of Transportation project within the last year may be 
accepted. The sandblaster or painter must requalify if any materials or 
equipment changes are made from his original qualification. 


(c) Application Requirements for Production Painting of Structural 
Steel Used for Bridge Members. 


Mix the paint with a high shear mixer (such as a Jiffy mixer) according 
to the producer’s direction, to a smooth, lump-free consistency. Do not 
use paddle mixers or paint shakers. Mix in the original containers. 
Continue mixing until all of the metallic powder or pigment is in suspen- 
sion. 


Mix to ensure that all of the paint solids are thoroughly dispersed. Strain 
the paint through a screen having openings no larger than those specified 
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for a 300 pm sieve in ASTM E11. After straining, keep the mixed material 
under continuous agitation up to and during the time of application. 


Thin paint only if approved and according to the manufacturer’s recom- 
mendations. 


Apply paint to surfaces that are inaccessible by spray methods, using 
sheepskin daubers, bottle brushes, or other acceptable methods. 


Remove paint stains which result in an unsightly appearance. 


Remove and refinish or repaint any work which shows carelessness, 
lack of skill and execution, or which is defective due to any other cause as 
directed. 


614.03.03 Surface Preparation of Steel. Unless otherwise 
approved, use the sandblasting method. Before surface preparation, round 
all edges of steel members to a radius of 1.5 mm, whether composed of 
steel plates, structural shapes, or a combination of steel plates and struc- 
tural shapes. 


(a) Sandblasting. 


1. Shop Preparation. aan surfaces of all oil, grease, and dirt with 
clean petroleum solvents and then blast clean to a near-white finish 
according to SSPC-SP 10, Photo Vis 1: C Sa 2! Near White. 


Remove all fins, tears, slivers, and burred or sharp edges that are 
present on any steel member, or that appear during the blasting operation 
by grinding. Re-blast ground areas to give a 50 pm surface profile. 


Scaling hammers may be used to remove heavy scale. Do not use 
heavier type chipping hammers. 


Abrasives used for blast cleaning shall be either clean dry sand, steel 
shot, mineral grit or manufactured grit and shall have a gradation such 
that the abrasive will produce a uniform profile of 25 to 50 pm. 


Remove all abrasive and paint residue with a commercial vacuum 
cleaner equipped with a brush-type cleaning tool, or by double blowing. 
Vacuum the top surfaces of all structural steel after double blowing. Keep 
the steel dust free and prime within 8 hours after cleaning. 


Protect freshly coated surfaces from subsequent blast cleaning opera- 
tions. Thoroughly wire brush blast damaged primer surfaces. If visible 
rust occurs, reblast to a near-white condition. Vacuum and reprime the 
wire brushed or blast cleaned surfaces. 


Mask all areas where field welding is required, before shop painting. 
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Do not apply the shop coat to any prepared surfaces until the surface has 
been inspected and approved. 


2. Field Preparation. Repair any shop coat damage which occurs 
during shipping, handling and erection. Power wash primed surfaces 
without field coats which are exposed to the elements to remove all road 
dirt and salt. 


After erection work has been completed, remove all scale, dirt, grease, 
form oil, or other foreign matter with a clean petroleum solvent and blast 
clean any rust areas to a near white finish according to SSPC-SP 10, Photo 
Vis 1: C Sa 2'/ Near White. Remove all abrasive and paint residue with a 
commercial vacuum cleaner equipped with a brush-type cleaning tool, or 
by double blowing. Vacuum the top surfaces of all structural steel after 
double blowing. Thoroughly wire brush the coating surrounding the 
blasted area and re-prime the area using the same paint, and the same dry- 
film thickness specified for the shop coat. Allow the touch-up coat to dry 
at least 48 hours, or the time required by the manufacturer, before 
application of the field coats. 


After erection, clean all bolts according to ‘‘(c) Hand Cleaning’’ of this 
Subsection.. Apply a field coat, meeting the requirements for the shop 
coat, to the bolted area before application of the intermediate and finish 
coats. 


During blast cleaning operations, protect pedestrians and vehicles with 
a barrier system, which will protect against direct blasting of vehicles or 
pedestrians and prevent spreading of falling abrasive materials and debris 
on the traveled portions of the pavement. 


(b) Steam Cleaning. Remove all dirt, grease, loose chalky paint, or 
other foreign material which has accumulated on the previously painted 
surfaces with an approved steam cleaning apparatus which shall precede 
all other phases of cleaning. 


It is not intended that sound paint be removed by this process. Do not 
perform subsequent painting until the cleaned surfaces are thoroughly dry 
and in no case in less than 24 hours after cleaning. 


Add a detergent soap consisting of 45% sodium metasilicate, 43% 
sodium sesquisilicate, 10% sodium tetraphosphate, and 2% naccanol to 
the feed water of the steam generator at the approximate rate of 1 kg of 
detergent per 200 kg of water. 


Remove any residue which may accumulate on cleaned surfaces by 
flushing with fresh water. 


(c) Hand Cleaning. Remove all dirt, loose rust, and mill scale, dead 
paint, and paint which is not firmly bonded to the metal surfaces by hand 
or powered wire brushes, hand scraping tools, or sandpaper. 


[ 474 ] 


PAINTING 614 


Do not use pneumatic chipping hammers unless approved in writing. 


Hand cleaning will be permitted as an alternative to sandblasting on all 
steel except bridge girders. Clean bridge girders by method (a), ‘‘Sand- 
blasting,’ supplemented by minor amounts of hand cleaning as accepted. 


614.03.04 Painting Structural Steel. 


(a) General. For painting requirements for structural steel used for 
bridge members, see paragraph (b) below. | 


A minimum of 3 coats of paint shall be required. The prime coat shall 
consist of a minimum dry-film thickness of 50 pm. The intermediate coat 
shall consist of a minimum dry-film thickness of 38 ym. The intermediate 
coat of paint shall be of such shade as to contrast with both the prime and 
finish coats. The finish coat shall consist of a minimum dry-film thickness 
of 38 pm. The total thickness of all coats shall not be less than 126 pm. 

Excessively thick coats of paint will not be permitted. Limit the thick- 
ness of each coat to that which will result in uniform drying throughout the 
paint film. 


Before erection, clean all new structural steel and paint with the prime 
coat. 


1. Field Cleaning. After erection and riveting or welding, sandblast 
all surfaces of unpainted structural steel, which will be exposed to air, 
according to Subsection 614.03.03. 


Satisfactorily repair any damage to sound paint, on areas not designated 
for treatment, resulting from the painting operations. 


2. Painting. Limit painting of structural steel before erection to sur- 
face preparation and one undercoat. Satisfactorily correct any deficiencies 
in the first coat, before the application of succeeding coats. 


Apply the full number of coats before erection on surfaces exposed to 
the atmosphere which would be inaccessible for painting after erection. 


The surface of the paint coat being covered shall be free from moisture, 
dust, grease, or any other deleterious material which would prevent the 
bond of the succeeding paint coats. In spot painting, remove any old paint 
which lifts after application of the first spot coat by scraping and repaint 
the area before application of the next coat. 


Do not apply the finish coat until the required total film thickness of the 
undercoats of paint is obtained. 


Caulk open seams at contact surfaces of built-up members after the 
prime coat has been applied and accepted at the fabrication site. Use non- 
sag polysulfide or polyureathane material conforming to FSS TT-S-230, 
Type II, or approved equal. 


16 
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Need not paint metal surfaces embedded in concrete. 


3. Machine Finished Surfaces. With the exception of abutting chord 
and column splices and column and truss shoe bases, coat machine 
finished surfaces with a rust inhibitor which can be easily removed. Paint 
surfaces of iron and steel castings which have been machine finished with 
a coat of shop paint. 


(b) Painting Structural Steel Used for Bridge Members. Apply the 
paint with spray nozzles at pressures recommended by the producer of the 
coating system. The dry-film thickness of the shop coat shall be between 
64 to 152 pm. The dry-film thickness of the first field coat shall be greater 
than 102 pm. The dry-film thickness of the top coat shall be greater than 
50 ym. The dry-film thickness will be determined by the use of a magnetic 
film thickness gage. 


If the required film thickness cannot be obtained by one coat application 
without producing runs, bubbles or sags, apply the paint in 2 or more 
coats. Where the shop coat produces ‘‘mud-cracking,”’ scrape back such 
coating to soundly bonded coating or bare steel and recoat the area to the 
required thickness. 


Paint all surfaces (inside and outside) of steel bridge girders. 
Need not paint metal surfaces embedded in concrete. 
Apply the shop coat at the fabrication site. 


Remove all dry spray before shipment. Thoroughly clean areas having 
deficient primer thickness with power washing equipment to remove all 
dirt. Wire brush, vacuum and re-coat such areas. 


Perform all painting in a neat and workmanlike manner as described in 
SSPC-PA1, producing a uniform, even coating which is bonded to the 
underlying surface. 


Caulk open seams at contact surfaces of built-up members after the 
prime coat has been applied and accepted at the fabrication site. Use non- 
sag polysulfide or polyureathane material conforming to FSS TT-S-230, 
Type II, or approved equal. 


Transfer or preserve erection and mass marks for field identification of 
members. 


If the manufacturer of the coating system recommends a tie coat 
between the shop and field coat, obtain and apply the tie coat according to 
the manufacturer’s recommendations. 


Top coat any surfaces which will be inaccessible for painting, after field 
erection, at the fabrication site with the coating type and minimum dry- 
film thickness specified for field coating. 
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Do not load material for shipment for a period of 24 hours after the shop 
paint has been applied and not until material is approved for release. 


Furnish and erect approved scaffolding to permit inspection of the steel 
before and after painting. Use rubber rollers, or other approved protective 
devices, on scaffold fastenings. Do not use metal rollers or clamps and 
other type fastenings which will mar or damage freshly coated surfaces. 


Do not apply the field coat until the surface has been approved. The 
requirements for mixing, thinning, and applying the shop coat, and the 
conditions under which the shop coat may be applied, shall also govern 
the application of the field coats. 


Apply the field coats at the construction site after the steel erection work 
and deck pour have been completed. 


Protect pedestrian and vehicular traffic, as well as all portions of the 
structure which are not to be painted including superstructure, substruc- 
ture, slope protection and highway appurtenances from splatter, splashes 
and overspray. Before painting, submit a plan detailing the method of 
protection to be used for approval. 


If satisfactory protection is not provided, the work will be suspended 
until corrections are made. Remove any abrasive material and debris 
deposited on the pavement, shoulders, slopes, or slope paving in the work 
area before reopening those areas to traffic. 


614.03.05 Painting Timber. 


(a) Preparation of Surfaces. Clean and prepare the surface to be 
painted by removing dust or other foreign material by approved methods. 
On previously painted timber, remove all cracked or peeled paint, loose 
chalky paint, dirt, and other foreign matter by wire brushing, scraping, or 
other approved means. Do not apply paint if the moisture content of the 
timber is more than 20%. 


(b) Painting. Paint timber with 3 coats of paint. 


If permitted in writing, the first coat of paint may be applied before 
erection. 


After the first coat has dried and the timber is in place, fill all cracks, 
checks, nail holes, or other depressions with approved putty flush with the 
surface. Allow putty to dry before the second coat is applied. 


Satisfactorily correct skips, holidays, thin areas, or other deficiencies in 
any coat of paint before applying the succeeding coat. 


Remove any deleterious material from the surface of the paint coat being 
covered before any additional paint is applied. 


[ 477 ] 


614 PAINTING 
BASIS OF PAYMENT 


614.05.01 Payment. No direct payment will be made for the work 
prescribed in this Section. Compensation shall be considered as included 
in the contract unit prices bid for the particular items requiring painting. 
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PRESERVATIVE TREATMENTS FOR TIMBER 


DESCRIPTION 


615.01.01 General. This work consists of preservative treatment for 
lumber, timber, and piles. 


MATERIALS 


6135.02.01 General. The materials used shall conform to the require- 
ments of this Section and Subsection 718.03.03. 


CONSTRUCTION 


615.03.01 Treatment. Thoroughly season or condition structural 
timber, piling, and other lumber before treatment by air seasoning, kiln 
drying, steaming, or heating in the preservative, either at atmospheric 
pressure or under a vacuum, or by a combination thereof that will not 
cause damage. Reduce the moisture remaining in the wood, before treat- 
ment, so that the injection and proper distribution of the required amount 
of preservative will be obtained. Use a method of seasoning, conditioning, 
and treating conforming to AASHTO M133. 


615.03.02 Amount of Preservative. The minimum amount of pre- 
Servative retained per cubic meter of timber, lumber, or piling shall 
conform to the minimum specification requirements of AASHTO M133. 


Material treated with pentachlorophenol shall have a minimum retention 
of 8.0 kg/m? of wood. If treated material is to be epainia then 6.4 kg/m? of 
wood will be the minimum retention. 


Material to be treated with ammoniacal copper arsenite shall have a net 
retention of dry salts of not less than 4.8 kg/m’ of wood. 


615.03.03 Preservative Treatment by the Hot-Cold Soaking 
Method. All lumber and timber to be treated by the hot-cold soaking 
method must be reasonably well seasoned and free from outer and inner 
bark, dirt, grease, or other objectionable matter which will in any way 
hinder the free penetration of the preservative. Incise lumber and timber 
of 50 mm dimensional stock or larger. Frame lumber and timber before 
treatment. 


Use preservative of 5% concentration of pentachlorophenol. 
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Use tanks of sufficient size to permit complete submergence of the 
largest timber in any operation and to allow free circulation of the liquid 
around the timber being treated. Maintain sufficient liquid in the tank to 
completely submerge the timber to a minimum depth of 150 mm. When a 
number of pieces are being treated at one time, separate piece from the 
others on all sides by spacers not less than 6 mm in least dimension. 
Provide suitable masses or cross bracing to keep the material submerged. 


Submerge the timber or lumber in the cold solution. Slowly increase the 
temperature for a period of not less than 5 hours to a minimum tempera- 
ture of 82 °C and not exceeding 99 °C. After 5 hours and attaining the 
minimum specified temperature, cool the timber or lumber in the solution 
until such time as the minimum specified quantity of preservative is 
absorbed by the wood. 


Use No. 1 common grade of the species permitted for timber for minor 
irrigation structures, unless otherwise shown on the plans, and treat by the 
hot-cold soak process. The species permitted and the minimum retention 
required are as follows: 


Species Min. Retention (kg/m3) 
Douglas Fir (Rocky Mountain, Inland, or Coast)....0.222...---e-s-s-sncoeeeeeeeeeeeeees 32.0 
Piner“Yellow (Pinus Fr Onder Osa ys pene kc ea ee ert ee, ee eeenaee 64.0 
Pine, ‘Lodge’ Pole’ (Pinus Contorta)i24..8..20 2) SUM e A 64.0 
Cottonwood, Northern Black (Populus Trichocarpa Hastata).....................-. 64.0 


615.03.04 Inspection. All timber and piling, untreated or to be 
treated, shall be inspected before treatment by an inspector designated by 
the Engineer. The inspector shall stamp each piece of timber accepted 
with a stamp making a legible mark designating the inspector. 


All timber and piling shall be inspected after treatment by an inspector 
designated by the Engineer. The inspector shall stamp each piece accepted 
with a stamp making a legible mark designating the inspector. 


All materials and processes used in the manufacture of material shall be 
subjected to inspection, acceptance, or rejection at the manufacturer’s 
plant. Equip the plant with all the necessary gages, appliances and 
facilities to enable the inspector to satisfy himself that the requirements of 
the specifications have been fulfilled. 


The treated timber and piling shall be free from heat checks, water 
bursts, excessive checking, results of chafing, or any other damage or 
defects which would impair its usefulness or durability. 


BASIS OF PAYMENT 


615.05.01 Payment. No direct payment will be made for the work 
prescribed in this Section. Compensation shall be considered as included 
in the price paid for the particular item of work in which the treated 
lumber, timber, or piling is used. 
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FENCING 


DESCRIPTION 


616.01.01 General. This work consists of constructing fences, 
gates, or reconstructing fences. 


MATERIALS 
616.02.01 General. Materials shall conform to the following Sec- 
tions: 
CORIO DUAL Sb ut eas) ct Be Section 724 
POtiand @emecntine ONC Ctl. a. ee ee ee ee ee ee es Section 501 


CONSTRUCTION 


_ 616.03.01 General. Remove and dispose of all trees, brush, and 
other obstructions which interfere with proper construction of fences 
according to Section 201, except that no direct payment will be made for 
such work. When constructing chain-link fence, remove rocks and other 
surface irregularities that require moving in order to maintain a nearly 
smooth surface. 


Conduct fence construction operations as to prevent the escape of 
livestock. Connect existing cross fences to the new fence. Place corner 
posts, with braces for every direction of strain, at the junction with 
existing fences. Properly fasten the wire in both fences to the posts. At 
bridges and cattle passes, and at culverts if shown on the plans, connect 
the new fence to the structure in such a manner as to permit the free 
passage of livestock through or under the structure. 


Fasten barbed wire, farm fence, and chain-link fence fabric on the side 
of the posts opposite the highway centerline. 


Backfill post holes for metal posts that are drilled or dug with Class A or 
AA concrete or grout. 


Securely fasten each strand of barbed wire to a braced post at each 
intermediate braced post assembly by wrapping twice around the post then 
securing to that part of the same wire stretched between posts. Cut off the 
remaining wire to present a neat and workmanlike appearance. 


Do not splice galvanized pipe brace rail. 
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Tie the first line of barbed wire above wire mesh to the top wire of the 
wire mesh, midway between posts, with 2.8 mm galvanized steel wire or 
4.0 mm aluminum hog rings. 


Intermediate Braced Post Assemblies—Timber: Place the horizontal 
brace 150 mm below the tops of the brace posts. and properly fit and 
connect to them by two 9.5 mm by 100 mm steel dowels. Extend the 
dowel pins 50 mm into each brace and brace post. Run two strands of 4.5 
mm galvanized wire as a brace diagonally from 100 mm above ground line 
on each brace post to 100 mm below the top of the other brace post. Make 
an extra loop around each post at the point of attachment and firmly staple 
the wire to the post. Twist these brace wires until the assembly is rigid. 


Construct corner post assemblies as indicated on the standard fence 
details. Construct end post assemblies of end posts and brace posts 
installed and braced as indicated for timber corner braces. 


Timber line posts may be installed by tamping firmly in place in drilled 
or dug holes or by driving, provided the method of driving does not 
damage the posts or cause the posts to be defiected from line and plumb. 
Install all other timber posts in drilled or dug holes and tamp firmly in 
place. Install round timber posts in drilled or dug holes and place the butt 
end downward. Machine point timber line posts which are to be driven, at 
the plant before being treated. Point the small end of driven round timber 
posts. 


Securely fasten each strand of barbed wire to a corner post, end post, or 
intermediate braced post assembly by wrapping twice around the post and 
securing to that part of the same wire stretched between the posts. Cut off 
the remaining wire to present a neat and workmanlike appearance. 


Set staples to hold the wire securely, but do not bury in the post as to 
severely nick or bend the wire. 


616.03.02 Standard Fence. Standard fencing shall be designated by 
types as follows: Metal posts—Type A; Wood posts—Type B; Combina- 
tion metal and wood posts—Type C. The type of fence construction shall 
be as shown on the plans and indicated in the proposal. Firmly set or drive 
posts into the ground and space as indicated. Firmly brace each end, 
corner, and gate post and set in concrete when required. Brace posts as 
indicated on the plans. 


Standard fencing will be designated not only by type, but also by a 
symbol indicating the fencing required. Thus (Type A-881-3B) will be 
used to designate a fence composed of metal posts, 8 horizontal wire, 810 
mm woven wire (farm fencing) and 3 barbed wires; (Type C-766-4B) to 
designate a fence composed of a combination of metal and wood posts, 7 


[ 482 ] 


FENCING 616 


horizontal wire, 660 mm woven wire and 4 barbed wires, etc. The figures 
881, etc., when they appear in the symbol, correspond to design numbers 
set forth in the standard plans. 


In determining the post spacing, measurements will be made parallel to 
the slope of the natural ground. Place all posts in vertical position, except 
in unusual locations where directed to place the posts perpendicular to the 
slope of the ground. Measure all intervals center to center of adjacent 
posts. 


Consider changes in line where the angle of deflection is 30 degrees or 
more as corners and install corner posts. Consider changes in line where 
the angle deflection is more than 15 degrees and less than 30 degrees as 
alignment angles and fasten adjacent posts to the angle posts by means of 
wire, or if such method is impracticable in the opinion of the Engineer, 
brace such posts as above specified for bracing gate, end, and corner 
posts. 


At all grade deflections and alignment angles where stresses tend to pull 
the posts from the ground, snub or guy the fencing at the critical point by 
means of a double strand of 4.00 mm galvanized wire connected to each 
horizontal line of barbed wire or to the top and bottom of wire mesh 
fabric, and to a deadman weighing approximately 50 kg, buried in the 
ground not less than 0.6 m. Pull the fencing snug close to the ground 
before being snubbed or guyed. 


Stretch barbed wire and farm fence fabric (woven wire) taut and 
securely fasten to each post by acceptable devices. 


616.03.03 Chain-Link Fence. Consider changes in line where the 
angle of deflection is 30 degrees or more as corners and install corner 
posts. 


Between posts, fasten chain-link fences to a bottom and a top tension 
wire. 


Space line posts at not more than 3 m intervals, measured from center to 
center of posts. In determining the post spacing, make measurements 
parallel to the slope of the natural ground. Place all posts in a vertical 
position, except in unusual locations where directed to place the posts 
perpendicular to the slope of the ground. 


Set metal posts in Class A or AA Portland cement concrete footing 
crowned at the top to shed water. 


Brace end, corner, and gate posts with galvanized braces used as 
compression members and galvanized steel truss rods with truss tighteners 
used as tension members. Brace and truss line posts, at intervals of 150 m, 
in both directions as shown on the plans. . 
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Stretch the fabric taut and securely fasten to the posts. Between posts 
fasten the top edge of the fabric to the top tension cable and fasten the 
lower edge to the bottom tension wire. Stretch tension cable and wire tight 
with truss tightener. Install the bottom tension wire on a straight grade 
between posts by excavating the high points of the ground and do not fill 
depressions. 


Fasten the fabric to the end, corner, gate posts, and intermediate braced 
posts with 6 mm by 19 mm steel stretcher bars. Place 3 mm by 19 mm 
steel stretcher bar bands at 0.3 m intervals. Fasten fabric to line posts, 
tension cable, and tension wires with tie wires or metal bands. Space tie 
wires or metal bands on line posts at intervals of approximately 350 mm 
and on tension cables and tension wires approximately 450 mm. 


Fit all posts with tops designed so as to fit securely over the posts, and 
carry the top tension cable. The top of the C-section posts may be open- 
slotted in such a manner as to securely hold the top tension cable in 
position without vertical movement. Such slotting shall allow removal and 
replacement of a post without disturbing the top tension cable. Fit tubular 
posts with watertight tops. 


Use either pipe or C-section posts. However, use the same post type for 
all chainlink fence. C-section line posts, corner, or end posts may be 
either Type II Terminal posts or NPS 2 (60.3 mm outside diameter) 
galvanized pipe weighing not less than 5.4 kg/m. 


616.03.04 Reconstruct Fence. Carefully erect reconstructed fences 
using salvaged materials, and similarly in type to the original construc- 
tion. Furnish any new materials necessary to rebuild the fence of the same 
kind as those in the original fence. The resulting reconstructed fence shall 
be equal to or better than before removed. The Engineer may furnish new 
materials as deemed necessary. Use these new materials in lieu of salvage 
materials which they replaced. 


616.03.05 Gates. The width of drive gates shall be as shown on the 
plans and as indicated in the proposal. Drive gate height shall suit fencing 
but shall not be more than 1800 mm nor less than 1200 mm. The wire 
mesh filler shall be rectangular or 50 mm diamond mesh for standard 
fencing and chain-link fence fabric for chain-link fencing. 


Construct walk gates shall be 1.0 m wide and of a height corresponding 
to the adjacent fence height. 


Hang the gates by steel or malleable iron hinges so designed as to 
securely fasten to the gate posts and permit the gate to swing back against 
the fence. 


Provide gates with a combination steel or malleable iron catch and 
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locking-in attachment of approved design. Provide a center rest with catch 
where required. 


Construct Missouri gates as shown on the standard plan. 


METHOD OF MEASUREMENT 


616.04.01 Measurement. Fence will be measured by the linear 
meter along the top of the fence. 


Reconstructed fence will be measured by the linear meter, including 
used gates. 


Gates will be measured by the each. 


Missouri gates will be measured by the each, regardless of width. 


BASIS OF PAYMENT 


616.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay items listed below that are shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
Ly per ees. ences: 2. cee 8 Ss yer eer ees ee eee era Linear Meter 
(Size) Mlialfieiblnikul ClICe:S4.catt Moti. See See, Se Linear Meter 
MOS eae! | MS OE pte © Fo ea mn eo ls ete he ep Meee er SOMERS Pe Each 
PT VN aS a Bh oer P| CORRE IRE Eee ieee eM CCL 2 Sat cee a RY RIE NS ys Pct Ae ral Each 
STZ WML ELP VV cll Re CL in EK SRNR Tie OUD Fo ae sccpnunaninndusncesacnatssnerboudldbpeetcobibercidcasnes Each 
Sie TOM MTINOC Tae ALK i CIAL tego foe et a es ee oe ee ee Lee Each 
je SETA Wh LS pg BL) 1 a pa cp sae a ee Nas he ean Real ahd en ee NER ace Linear Meter 
IMISSOUTIVesatC Lee. Se AS). tke | Te ie es See SR SOR eee Each 
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SECTION 617 
CATTLE GUARDS 


DESCRIPTION 


617.01.01 General. This work consists of furnishing and construct- 
ing cattle guards and cattle guard wings. 


Alternate designs of precast cattle guards may be submitted for 
approval. Designs approved by the Department’s Headquarters Structural 
Design Division may be substituted for the design(s) indicated. 


MATERIALS 


617.02.01 General. Materials shall conform to the following Sec- 
tions: 


Potilana: Cement Concrete: cc.5 0 ok i a ee re i oe, Section 501 
TOG og Tian) 5 A Adan neh a A AU 0 alld a ens MN les le Section 505 
_SteelsStructhwesestsn/ bh. oreee arlt jo ed 2 iter etleort eoyetine re 429F wat Section 506 
SEG SET Ah ORE Sr ee a ae eee earl! ee ree ree eee me: ae Section 723 
TATA (VOR 0 <6 SS a a rs Ne aaa ne vob ea Se AN lee be ES AA 8? Section 614 
EET ba oxen ld en A RO OLR Ol bl RE PRES eh OR SR EN EMO i Li Section 714 


Portland cement concrete shall be Class A or Class AA, unless other- 
wise provided. 


All hardware shall be galvanized steel. 


All lumber and timber shall be Douglas Fir, No. 2 joist and plank or 
No. 1 structural posts and timbers. Any commercial grading rules that 
will provide material of an equal or greater stress values may be used. 


CONSTRUCTION 


617.03.01 Earthwork. Structure excavation and backfill shall con- 
form to Sections 206 and 207. 


617.03.02 General. Construct cattle guards and cattle guard wings 
according to the details shown on the plans. 


Precast cattle guards may be substituted for steel cattle guards. Steel 
cattle guards may not be substituted for precast cattle guards. 


Concrete and metal reinforcement construction shall conform to Sec- 
tions 502 and 505. 


Weld steel member connections according to Section 506. 


[ 487 ] 


617 CATTLE GUARDS 


Do not paint structural steel for cattle guards. Paint steel cattle guard 
wings according to Section 614. 


617.03.03 Timber Wings and Timber Foundations. Give the wing 
posts, wheelguards, and foundation timbers a preservative treatment con- 
forming to Section 718. Do not paint treated timber and lumber. 


Paint all untreated lumber and timber according to Section 614. 


Workmanship shall be first class throughout. Frame true and exact. 
Drive nails and spikes with just sufficient force to set the heads flush with 
the surface of the wood. Avoid deep hammer marks in wood surfaces. 


Carefully handle treated timber without sudden dropping, breaking of 
the outer fibers, bruising, or penetrating the surface with tools. 


Perform all cutting, framing, and boring of treated timbers before 
treatment insofar as is practicable. 


Cover all cuts in treated timbers, and all abrasions, after being carefully 
trimmed, with an approved preservative. Treat all bolt holes bored after 
treatment, with an approved preservative. 


Bore holes for machine bolts with a bit of the same diameter as the bolt. 
Bore holes for lag screws with a bit not larger than the body of the screw 
at the base of the thread. 


Use a washer of the size and type specified under all bolt heads and nuts 
which would otherwise come in contact with wood. 


Countersink bolts whenever smooth faces are required. 


METHOD OF MEASUREMENT 


617.04.01 Measurement. Cattle guards will be measured by the 
each. 


Cattle guard wings will be measured by the each. 


BASIS OF PAYMENT 


617.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay items listed below that are shown in the proposal. The cost of 
cattle guard wings shall be included in the contract unit price for cattle 
guards, however, where wings alone are required, they will be paid for at 
the contract unit price for cattle guard wings. Payment will be full 
compensation for the work prescribed in this Section. 
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CATTLE GUARDS 617 


Payment will be made under: 


Pay Item Pay Unit 
USCS PSS TET TRY Ce Ratha Sse Bard ae Ca: eal a es LO ne OUP I BO Each 
PRivererecase (atic Csatd ess eek a enti a eT ie SS ee ee Each 
COT GE TON CEPT EOI WLU A teak 2 ead i tat s/o dara Sas Ode eS OO ah Each 
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SECTION 618 
GUARDRAIL 


DESCRIPTION 


618.01.01 General. This work consists of constructing guardrail 
systems and reconstructing guardrail systems. 


MATERIALS 
618.02.01 General. Material shall conform to the following Sec- 
tions: 
POL CMe nt WONCTCIES. <u, eo See ae he ee eee ee ee ee Section 501 
Reintorcine-Steeliosso. cae geno] Me swore bas dered avis ofiebe Section 505 
Calais dale aterial’... epee be ele nen | bow da eeten: .h Section 720 


Use wood or metal posts and blocks. Use the same type of post, where 
there are optional post types, for the entire project. 


Wood posts are mandatory for the modified eccentric loader terminals 
and breakaway cable terminals. 


Give each wood post and block a preservative treatment by pressure 
processes after fabrication with one of the following preservatives accord- 
ing to Section 615. 


The minimum retention of preservative shall be as follows: 
(a) Pentachlorophenol—8 kg/m* 

(b) Copper Naphthenate—1.2 kg/m? (as kg copper) 

(c) Creosote—128 kg/m’ 

(d) Creosote-Petroleum—128 kg/m? 


Use copper naphthenate only with Coastal Douglas Fir and in conform- 
ance to the following minimum requirements: 


% Copper Metal (provided in Copper Naphthemnate)......-...-.-.---eceseccecesneceeoeeeseeeceeeeceeeeeeesees 8 
7 Copper Naphtherate 10 Doel 2S 20ak Rite Cora Srey) Sik Ae 80 
CSAS) A Es GD nicht an ete Cemmeni eee | AOSRUE: LER ETE Ah iL fn ieee ke) Oe eee nen, Ue La 20 
iwi Pig 2 LEAT Re Cl Gol tia anaes oe swt cae Mica et aE Pb Aaa ert fh 4 AON MB -15 
MaseOsitys (cps). ns, ee neeen Soe Oe ee See Ae eee eee Ae See eee 900-2400 
RissinPointh POR: VINO. Mech. eA ONT eA AE 66 
CCAS TA, ane ae a ERO 8 AE 3 2m hoes ee Be es EN Sg Ma Bg a 8 ds ad 1.0 
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618 GUARDRAIL 


CONSTRUCTION 


618.03.01 General. Set posts plumb, except on superelevated curves 
set perpendicular to the roadbed. Front faces of posts shall form a straight 
line, except on curves where they shall be a uniform distance from the 
centerline of the roadway. Backfill post holes in layers with approved 
material. Thoroughly ram backfill with an iron tamping tool in such 
manner as not to displace the bottom of posts from correct alignment. 


Construct concrete around posts of modified eccentric loader terminals 
and breakaway cable terminals according to Section 502. 


Furnish guardrail beam elements in 3.810 m or 7.620 m lengths. 


After erection the rail shall be true to line and grade and shall have the 
proper tension in the rail plates. Do not disturb posts during the erection 
of the rail. If necessary, temporarily brace posts to prevent displacement. 


Thoroughly wire brush and remove all loose and cracked coating from 
galvanized surfaces that are abraded or damaged. Paint the cleaned 
abraded or damaged areas with 2 coats of paint having a high zinc dust 
content conforming to MIL-P-21035. 


Clean all soiled exposed surfaces of the metal guardrail. 


618.03.02 Reconstruct Guardrail. Carefully reconstruct guardrail 
using salvaged materials. Furnish any new materials necessary, of the 
same kind as those in the original, to rebuild the guardrail. The Depart- 
ment may furnish new materials to be used in lieu of salvaged materials. 


METHOD OF MEASUREMENT 


618.04.01 Measurement. New or reconstructed guardrail will be 
measured by the linear meter measured along the front face of the rail 
between centers of posts. 


Modified eccentric loader terminals, breakaway cable terminals, 
guardrail-bridge rail connections, or guardrail-barrier rail connections, 
will be measured by the each. 


The additional guardrail beam elements required to construct double 
beam rail (nested beams) shall not be measured or paid for directly. 


Guardrail quantities shown on the plans are approximate. During con- 
struction the need for guardrail will be reviewed and a revised amount of 
guardrail required will be provided. Furnish only guardrail materials 
required by the Engineer’s revised list. 
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GUARDRAIL 618 
BASIS OF PAYMENT 


618.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay items listed below that are shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
ral Vas v ea CSUATOLAN ccc bias pee ee eR eR tee gar ier, ieee ore es een tes Linear Meter 
Rralvallized Guardrail LriplerCorrupation) 2.2.2 cee Linear Meter 
RROCONSET CE CSUATOTALL 6c 50 Dia oe ea Sete a tee Linear Meter 
mMoumed.eccentriciLoader Lerminal eeu, 2 ee ee Each 
BAe AR Ve ALO MLCT IRIN Alesana reece oe ener nage Seat fe oe Ae eee Each 
Guardrail-Bridge Rail Connection (Triple Corrugation)............2.2--...2-.:-:+eseseeeeeeseeees Each 


Guardrail-Barrier Rail Connection (Triple Corrugation) 
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SECTION 619 
OBJECT MARKERS AND GUIDE POSTS 


DESCRIPTION 


619.01.01 General. This work consists of furnishing and installing 
object markers and guide posts. 


MATERIALS 


619.02.01 General. Material shall conform to the following section: 
mulece Matkers and Guide Posts: 4 0 eee ee ee eee Section 721 


Flexible Type 2 Object Markers capable of rebounding after impact may 
be substituted for the metal Type 2 Object Markers indicated in the plans. 


A list of approved flexible Type 2 Object Markers shall be specified in 
the Special Provisions. 


A list of approved flexible guide posts shall be specified in the Special 
Provisions. 


The color of flexible guide posts shall be white and the reflective 
sheeting shall be as indicated on the plans. The date of manufacture shall 
be permanently stamped on flexible guide posts. 


CONSTRUCTION 


619.03.01 General. Assemble, fasten, set, and align target members 
and reflectors appropriate to the color involved. Tighten all fastenings. 


Install flexible guide posts according to the manufacturer’s recommen- 
dations and as specified. 


Place object markers at approved locations. 


Flexible Type 2 Object Markers shall be attached to pavement surfaces 
using mastic adhesive pads or epoxy bonding according to the manufactur- 
er’s recommendation 


Place guide posts when ordered for the protection of the public traffic. 
Replace guide posts which may be subsequently damaged by public traffic. 
Replacement guide posts will also be measured and paid for at the contract 
unit bid price for guide posts. 


619.03.02 Reset. Carefully reset object markers and guide posts 
using salvaged materials. Furnish any new materials necessary to rebuild 
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619 OBJECT MARKERS AND GUIDE POSTS 


the markers to meet current requirements. The Department may furnish 
new materials to be used in lieu of salvaged materials. 


METHOD OF MEASUREMENT 


619.04.01 Measurement. New or reset object markers or guide 
posts will be measured by the each. 


BASIS OF PAYMENT 


619.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay items listed below that are shown in the proposal. Payment will be 
considered full compensation for the work prescribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
Guide Posts (type) ..24.-.2-<-aatnehttan pated e. a beece elt eye eee ee Each 
Reset Guide- Posts 25.5: 20ers eee eae eee aE ene en ct OO eee Each 
Object:Markers (fype)-e7ate ei eS ) Sidra lrovon. 70 7aE Each 
Reset Object: Markers.c ne cece ope celnce cnn scerenesas ee Each 
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SECTION 620 
RIGHT OF WAY MARKERS 


DESCRIPTION 


620.01.01 General. This work consists of furnishing and erecting 
right of way markers. 


MATERIALS 
620.02.01 General. Materials shall conform to the following Sub- 
sections: 
IVICTAT POSTS seme eh een Sonera nine th pel ee ie se ee oat Subsection 721.03.01 
PAR CULE MACOS a cao cen cle ie Se Ne arene ee aio so Sues Subsection 721.03.02 


CONSTRUCTION 


620.03.01 General. Assemble the right of way markers and set the 
markers plumb. 


The exact location for the posts will be staked. 


METHOD OF MEASUREMENT 


620.04.01 Measurement. Right of way markers will be measured by 
the each. 


BASIS OF PAYMENT 


620.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay item listed below that is shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
Be tteMet CV AVR VAL KOT Spt re Each 
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SECTION 621 
MONUMENTS 


DESCRIPTION 
621.01.01 General. This work consists of constructing reference 
monuments and marker posts, and survey markers. 
MATERIALS 


621.02.01 General. Materials shall conform to the following Sec- 
tions and Subsections: 


Portland emenv Conciete:nt (2 Vier te 9 ere I OE Sree Ie Section 501 
FeneesMaterialsts2a." ht eerrzecccr teas eres, mateo ee ley ee eae Section 724 
SETTTe 0 24 Ua a Ts pn eR RID ae Rak a TOM AEA | Gop Subsection 705.03.06 
BATES SLUR CIEIOTC OC INIC ING fs. ccte ee een ee Subsection 713.03.03 


Concrete shall be Class A or Class AA Portland cement concrete. 


_ The NPS 6 (168.3 mm outside diameter) galvanized steel pipe riser for 
survey monuments shall conform to ASTM A53, Type S, Grade B, 
Schedule 40. 


The NPS 5 (141.3 mm outside diameter) steel pipe for the cover for 
survey monuments shall conform to ASTM A53, Type S, Grade B, black 
finish, 3.96 mm minimum wall thickness. 


The welded steel cover for survey monuments shall conform to ASTM 
A36. Welding shall conform to the requirements of Section 506. 


The cast iron cover and ring for survey monuments shall conform to 
Subsection 712.03.02. 


Bronze disks will be furnished. 


CONSTRUCTION 


621.03.01 Installation. Concrete construction shall conform to Sec- 
tion 502. 


Set reference monuments at the beginning and end of each project, at the 
beginning and end of each curve, and approximately 800 m apart on long 
tangents. 


Construct reference monuments, located as outlined above, outside 
construction limits at approved locations. 
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621 MONUMENTS 


Excavate a hole for the reference monument to the required depth. If 
solid rock is encountered, the monument may be built on the rock instead 
of being built to its full depth. Fill the hole with concrete. When the 
concrete has set sufficiently, install the bronze disk in the required posi- 
tion. 


Metal marker posts for reference monuments shall be ‘“T-Section’’ rail 
steel fence posts and not less than 1.5 m in length. Drive posts to the 
depths indicated or ordered. 


Construct survey monuments, of either type shown, at approved loca- 
tions. Locate concrete so that when the marker is inserted, the reference 
point shall fall within a 25 mm circle in the center of the plate. Excavate a 
hole for the survey monument to the required depth. Place concrete for 
base. Install the rebar for the rebar type survey monument. Install the 
bronze disk in the required position for the disk type survey monument 
after the concrete has set sufficiently. Firmly compact sand to the required 
dimensions for the rebar type survey monument. Construct risers and 
covers as shown on the plans. 


Label the survey monument covers with the word ‘‘Survey.’’ Use letter 
heights of at least 25 mm. 


METHOD OF MEASUREMENT 


621.04.01 Measurement. Reference monuments or survey monu- 
ments will be measured by the each. 


BASIS OF PAYMENT 


621.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay items listed below that are shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
Reference Monuments.....:2-22,-.... geen Ne, ee eee Each 
Survey Monuments 22.002200,0 ee ese ee nga ie ee ce Each 
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SECTION 623 
SIGNALS AND LIGHTING 


DESCRIPTION 


623.01.01 General. This work consists of furnishing and installing, 
modifying or removing traffic signals, traffic signal master control assem- 
blies and interconnection facilities, ramp metering systems, flashing bea- 
con systems, highway lighting systems, sign illumination systems, traffic 
count stations, communication conduit, traffic monitoring stations, electri- 
cal equipment in structures, falsework lighting, partial installations for 
future systems, or combinations thereof. 7 


The locations of signals, beacons, standards, lighting fixtures, signs, 
controls, services, and appurtenances shown on the plans are approximate 
and the exact locations will be established in the field. 


Manufacture, handle, and use the materials in a workmanlike manner to 
insure completed work according to the plans and specifications. 


Complete all systems in satisfactory operating condition at the time of 
final acceptance. 


Where an existing system is to be modified, reuse the existing material 
in the revised system, or remove, salvage, and stockpile or abandon as 
shown on the plans, as specified in the Special Provisions or as directed. 
Unless otherwise specified, haul and stockpile salvaged materials not 
incorporated into the new system to an approved site. Such material shall 
remain the sole property of the owner. 


623.01.02 Regulations and Code. All electrical equipment shall 
conform to the standards of NEMA, UL, ETL, or EIA, wherever applica- 
ble. In addition to the requirements of the plans, these specifications, and 
the Special Provisions, all materials and workmanship shall conform to 
NEC, ASTM, ANSI, IMSA, IES, REA, and any local ordinances which 
may apply. 


Base wire sizes on American Wire Gage (AWG). 


623.01.03 Equipment List and Drawings. Unless otherwise per- 
mitted in writing, within 15 days following approval of the contract, 
submit for approval, a list of equipment and materials proposed for 
installation. Provide such list complete with name of manufacturer, size, 
and identifying number of each item. Supplement the list by such other 
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data as may be required, including schematic’wiring diagrams and scale 
drawings of cabinets showing location and spacing of shelves, terminal 
blocks and equipment, including dimensioning. 


Submit all of the above data in triplicate for review. Where electrical 
equipment is constructed as detailed on the plans, the submission of 
detailed drawings and diagrams will not be required. 


Provide for basic controller cabinet wiring diagrams, circuit diagrams 
for detector plug connections, peripheral equipment, and external solid- 
state logic. 


Furnish one reproducible film positive with mylar base, and one copy 
thereof, of the cabinet schematic wiring diagram for each controller 
cabinet furnished. The diagrams shall show the location of the installation 
and shall list all equipment installed in each cabinet. In addition, for each 
signal installation, furnish an intersection sketch showing poles, detectors, 
field wire connection terminals and phasing as shown on the plans. Place 
one copy of the controller cabinet diagram and the intersection and phase 
diagram in a heavy duty plastic envelope with side opening, and attach to 
the inside of the door of each controller cabinet. 


Submit all schematic wiring diagrams of the controllers and auxiliary 
equipment, all cabinet diagrams, and all operation manuals at the time the 
controllers are delivered for testing or, if directed, previous to purchase. 
Identify by name or number parts and circuits shown on this diagram in 
detail. 


623.01.04 Warranties, Guarantees and Instruction Sheets. 
Deliver manufacturer’s warranties and guarantees furnished for materials 
used in the work and instruction sheets and parts lists supplied with 
materials before acceptance of the project. 


623.01.05 Maintaining Existing and Temporary Electrical Sys- 
tems. Keep existing electrical systems (traffic signal, ramp metering, 
highway and street lighting, flashing beacon, traffic monitoring, sign 
illumination and other facilities), or approved temporary replacements 
thereof, in satisfactory operation for the benefit of the traveling public 
during the progress of the work, except when shutdown is permitted to 
allow for alterations or final removal of the systems. Limit the traffic 
signal shutdowns to normal working hours, or as specified in the Special 
Provisions. For lighting system shutdowns, do not interfere with the 
regular lighting schedule, unless otherwise permitted. Give at least 2 
working days notification before performing work on existing systems. 


Notify the local traffic enforcement agency and the traffic signal mainte- 
nance agency before any operational shutdown of a traffic signal system. 
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State or local forces will continue operation and maintenance of existing 
electrical facilities. The State or local authorities will furnish electrical 
energy for operation and will repair or replace facilities damaged by 
public traffic or by State or local forces. 


Promptly repair or replace facilities damaged by operations according to 
these specifications. Immediately give notification if any existing loop 
conductor is damaged by operations, including that portion leading to the 
termination pull box. Replace the affected detectors within 24 hours. For 
failure to complete the repairs within this period, the repairs may be made 
by State or local agency forces at the Contractor’s expense, with the cost 
of performing such repairs or replacements deducted from any moneys 
due or to become due. 


Ascertain the exact location, horizontally and vertically, of existing 
conduit runs, pull boxes, detectors and other electrical facilities before 
using any tools or equipment that may damage such facilities or interfere 
with any electrical system. 


Where roadways are to remain open to traffic and existing lighting 
Systems are to be modified, keep the lighting systems in operation and 
make the final connection to the modified circuit so that the modified 
‘circuit will be in operation by nightfall of the same day. 


Keep temporary electrical installations in effective operation until the 
temporary installations are no longer required for the traveling public. 
Remove temporary installations according to Subsections 623.03.15, 
623.03.16, and 623.03.17. 


These provisions will not relieve the responsibilities as provided in 
Subsections 107.11, and 107.16. 


A temporary overhead cable system may be used for the existing signal 
system circuitry in lieu of maintaining the underground installations 
during construction. Provide signal heads with a 4.5 m minimum and a 


5.8 m maximum clearance above the travel lane to the bottom of the signal 
head. 


If modifying an existing system, consider work not shown on the plans 
or specified in the Special Provisions and necessary to keep all or any part 
of the existing system in effective operation as included in the prices paid 
for the systems, or units, with no additional compensation. 


Should an existing system be temporarily shutdown, place “‘STOP 
AHEAD” and ‘‘STOP”’ signs to direct vehicle and pedestrian traffic 
through the intersection. Cover signal faces when the system is shutdown 
overnight. Cover or remove temporary ““STOP AHEAD” and “‘STOP”’ 
signs when the system is turned on. 
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Furnish ‘“‘“STOP AHEAD” and ‘“‘STOP”’ signs conforming to Section 
625. Use ‘“‘“STOP AHEAD” and ‘‘STOP”’ signs of 900 mm minimum 
Size. 


Place one ‘‘STOP AHEAD”’ and one “‘STOP”’ sign for each direction of 
traffic. For two-lane approaches, if directed, place two ‘“‘STOP”’ signs. 
Locate signs as directed. 


623.01.06 Scheduling of Work. Schedule work so that each traffic 
signal, highway lighting and sign illumination system is completed and 
ready for operation before opening the corresponding section of the 
roadway to traffic. 


Do not place traffic signals in operation for use by public traffic without 
the energizing of street lighting at the intersection to be controlled if street 
lighting exists or is being installed in conjunction with the traffic signals. 


Do not place traffic signals in operation until the roadways to be 
controlled are open to public traffic. 


Do not place highway lighting and traffic signals in operation, including 
flashing operation, before commencement of the functional test period 
specified in Subsection 623.02.14. 


Do not pull conductors into conduit until pull boxes are set to grade, 
crushed rock sumps installed, mortar placed around conduit, concrete 
bottom of pull boxes placed, and metallic conduit bonded. 


Place traffic signals at new locations on flashing operation for a mini- 
mum of 24 hours before normal operation. 


Place soffit lights in vehicular undercrossings in operation as soon as 
practicable after falsework has been removed from the structure. Place 
lighting for pedestrian structures in operation before opening the structure 
to pedestrian traffic. 


If soffit lights or lighting for pedestrian structures are ordered placed in 
operation before permanent power service is available, the cost of install- 
ing and removing temporary power service will be paid for as extra work 
as provided in Subsection 104.03. 


Make the initial turn-on between 9:00 a.m. and 2:00 p.m. Do not turn 
signal on until all equipment as shown on the plans, including striping and 
vehicle detectors, is installed and operational. Functional tests shall start 
on any working day except Friday, or the day preceding a legal holiday. 


623.01.07 Safety Precautions. Obtain a daily safety circuit clear- 
ance before starting work on existing series street lighting circuits. Pull 
bypass switch plugs and post proper construction signs at switch boxes 
before any work is done. 
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623.01.08 Definitions. The following definitions pertain only to Sec- 
tion 623. 


Actuation. The operation of any type of detector. 


Clearance Interval. The interval(s) from the end of the right of way of 
one phase to the beginning of a conflicting phase. 


Controller. The complete electrical mechanism for controlling the 
operation of a traffic signal. A controller consists of a controller unit and 
all auxiliary equipment housed in a weatherproof cabinet. 


Controller Unit. The part of a traffic signal controller which performs 
timing and logic functions. 


Detector for Traffic Actuation. A device by which vehicles or pedestri- 
ans are enabled to register their presence with a traffic actuated signal 
controller. 


Magnetic Vehicle Detectors. A detector installed in or near the road- 
way, capable of being actuated by the induced voltage caused by the 
passage of a vehicle through the earth’s magnetic field. 


Magnetometer Vehicle Detector. A detector installed in or near the 
roadway, capable of being actuated by the magnetic disturbance caused by 
the passage or presence of a vehicle. 


Inductive Loop Detector. A detector installed in the roadway capable 
of being actuated by the change of inductance caused by a vehicle passing 
over or standing over the loop. 


Pedestrian Detector. A detector, usually of the push button type, 
installed near the roadway and capable of being operated by hand. 


Electrolier. The complete assembly of lighting standard, luminaire, 
ballast and lamp. 


Extensible Portion. That portion of the green interval on an actuated 
phase following the initial portion which may be extended, for example, 
by traffic actuation. 


Extension Limit. The maximum time for which actuations on any 
traffic phase may retain the right of way after actuation on an opposing 
traffic phase, after the initial portion has been timed out. 


Flashing Feature. A device which, when operated, discontinues nor- 
mal signal operation and causes the flashing of any predetermined combi- 
nation of signal lights. 


Initial Portion. The first part of the green interval which is timed-out 
or separately controlled by a traffic-actuated controller before the extend- 
ible portion of the interval takes effect. 
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Interval. Any one of the several divisions of the time cycle during 
which signal indications do not change. 


Interval Sequence. The order of appearance of signal indications dur- 
ing successive intervals of a time cycle. 


Luminaire. The assembly which houses the light source and controls 
the light emitted from the light source. Luminaires consist of hood 
(including socket), reflector, glass globe or refractor, and ballast. 


Lighting Standard. The pole and mast arm which support the lumi- 
naire. 


Major Street. The roadway approach or approaches at an intersection 
normally carrying the major volume of vehicular traffic. 


Manual Operation. The operation of a signal controller by means of a 
hand-operated switch. 


Minimum Period. In semi-traffic-actuated controllers, the shortest 
time for which the right of way shall be given to the approaches not having 
detectors. 


Minor Street. The roadway approach or approaches at an intersection 
normally carrying the minor volume of vehicular traffic. 


Passage Period. The time allowed for a vehicle to travel at a selected 
speed from the detector to the nearest point of conflicting traffic. 


Pedestrian Phase. A traffic phase allocated to pedestrian traffic which 
may provide a right of way pedestrian indication either concurrently with 
one or more vehicular phases, or to the exclusion of all vehicular phases. 


Pre-emption. The transfer of normal control of signals to a special 
signal control mode. 


Pre-timed Controller Unit. An automatic control device for supervis- 
ing the operation of traffic control signals by a pretimed cycle and 
divisions thereof. 


Recall Switch. A manual switch in a traffic-actuated controller which 
will cause the automatic return of the right of way to a street regardless of 
the absence of actuation on that street. 


Rest. The interval portion of a phase when present timing require- 
ments have been completed. 


Right of Way. The privilege of the immediate use of the highway. 


Signal Face. That part of a signal head provided for controlling traffic 
in a single direction and consisting of one or more lenses. Turning 
indications may be included in a signal face. 


Signal Head. An assembly containing one or more signal faces. 
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Signal Indication. The illumination of a traffic signal lens or equiva- 
lent device, or of a combination of several lenses or equivalent devices at 
the same time. 


Split. A division of the cycle length allocated to each of the various 
phases (normally expressed in percent). 


Time Cycle. The number of seconds required for one complete 
sequence of signal indications. 


Traffic-Actuated Controller Unit. A controller assembly for supervis- 
ing the operation of traffic control signals according to the varying 
demands of traffic as registered with the controller by detectors. 


Traffic Phase (Traffic Movement). Those right of way and clearance 
intervals in a cycle assigned to any independent movement(s) of traffic. 


Unit Extension. The minimum time, during the extendible portion, for 
which the right of way must remain on any traffic phase following an 
actuation on that phase, but subject to the extension limit. 


Vehicle. Any motor vehicle normally licensed for highway use. 


Visor (Hood). That part of a signal section which protects the lens face 
from direct ambient light. 


MATERIALS AND INSTALLATION 


623.02.01 General. Where existing systems are to be modified, 
incorporate the existing materials in the revised system, salvage or aban- 
don as specified. 


623.02.02 Foundations. Use Class A or Class AA Portland cement 
concrete conforming to Section 501 for foundations for posts, standards, 
pedestals and controller bases. 


Place foundations monolithically where practical. For posts, standards, 
and pedestals not on structures, place the top 50 mm of the concrete 
foundation after the post, standard, or pedestal is in proper position. Form 
the exposed portions of the foundation to present a neat appearance. 


After each post, standard, or pedestal on structures is in proper posi- 
tion, place grout under the base plate. Form the exposed portions to 
present a neat appearance. Use grout consisting of 1 part Portland cement 
and 3 parts grout aggregate, by volume and containing only sufficient 
moisture to permit packing. Grout aggregate shall conform to Subsection 
706.03.04. Cure grout by keeping it damp for 3 days. 


Keep forms true to line and grade. Finish tops of foundations for posts 
and standards, except special foundations, to curb or sidewalk grade or as 


17 
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directed. Use rigid forms and securely brace in place. Place conduit ends 
and anchor bolts in proper position and to proper height, and hold in place 
by means of a template until the concrete sets. 


Use anchor bolts, anchor bars, or studs and nuts conforming to ASTM 
A307 and provide with 2 nuts and 2 washers each. Galvanize anchor bolts, 
nuts, and washers according to ASTM A153. 


Accomplish plumbing of standards by adjusting nuts before grouting or 
before the foundation is finished to final grade. Do not use shims or other 
similar devices for plumbing or raking of posts, standards, or pedestals. 


Thoroughly moisten both forms and ground which will be in contact 
with the concrete before placing concrete. Do not remove forms until the 
concrete has thoroughly set. 


Apply ordinary surface finish to exposed surfaces of concrete, as speci- 
fied in Subsection 502.03.18. 


Where obstructions prevent the construction of a planned foundation, 
construct an approved foundation. 


Extend the foundations shown on the plans if conditions require addi- 
tional depth. Such additional work, if directed, will be paid for as extra 
work as provided in Subsection 104.03. 


Provide standards to be relocated with new foundations and anchor bolts 
of the proper type and size. 


Do not erect posts, poles, standards, and pedestals, until the foundation 
has set at least 72 hours. Plumb or rake, as directed. 


In unpaved areas, place a raised pad of Portland cement concrete of the 
size shown on the plans in front of each controller cabinet. 


Provide foundations for standards, pedestals, and cabinets containing 
electrically energized equipment with a grounding conductor installed 
according to Article 250, Table 250-94 and Table 250-95 of the NEC. Use 
copper grounding or bonding conductors (do not use aluminum). 


When a foundation is to be abandoned in place, remove the top of 
foundation, anchor bolts, and conduits to a depth of 150 mm below the 
surface of sidewalk or unimproved ground. Backfill the resulting hole with 
material equivalent to the surrounding material. 


623.02.02A Excavating and Backfilling. Perform the excavations 
required for the installation of conduit, foundations, and other appurte- 
nances in such a manner as to avoid any unnecessary damage to street, 
sidewalks, landscaping, and other improvements. Do not excavate 
trenches wider than necessary for the proper installation of the electrical 
appurtenances and foundations. Perform excavation immediately before 
installation of conduit and other appurtenances. Place the material from 
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the excavation in a position that will not cause damage or obstruction to 
vehicular and pedestrian traffic nor interfere with surface drainage. 


Unless otherwise permitted in writing, remove and dispose of surplus 
excavated material within 48 hours outside the highway right of way 
according to Subsection 107.14. 


Backfill the excavations according to Section 207. 


Maintain backfilled excavations in a smooth and well-drained condition 
until permanent repairs are made. 


Fill excavations, and restore sidewalks, pavement, and landscaping at 
each intersection before excavating at any other intersection, unless other- 
wise permitted. 


Perform excavations in the street or highway in such a manner that not 
more than one traffic lane is restricted in either direction at any time. 


Meet the requirements of the serving utility when trenching, backfilling 
and installing conduit from the utility power source to the utility trans- 
former, and from the transformer to the metering equipment. 


623.02.03 Removing and Replacing Improvements. Replace or 
reconstruct improvements such as sidewalks, curbs, gutters, Portland 
cement concrete and asphalt concrete pavement, base material, lawns, and 
plants, and any other improvements removed, broken, or damaged with 
the same kind of material as found on the work or with materials of equal 
quality at own expense. Leave the new in a serviceable and satisfactory 
condition. 


Cut the outline of all areas to be removed in concrete sidewalks, 
driveways, and in pavements to a minimum depth of 40 mm with an 
abrasive type saw before removal. The cut for the remainder of the 
required depth may be made by a satisfactory method. Make cuts neat and 
true with no spalling outside the removal area. 


Whenever a part of a square or slab of existing concrete sidewalk or 
driveway is broken or damaged, remove the entire square or slab and 
reconstruct the concrete as above specified. 


623.02.04 Standards and Posts. Locate standards for traffic signals 
and highway lighting and other similar equipment as shown on the plans. 
Provide workmanship and finish equal to the best general practice of metal 
fabrication shops. Perform fabrication and welding according to the 
requirements of this Subsection and Section 506 with the exception; use 
the AWS Structural Welding Code—Steel D 1.1 in lieu of the AWS Bridge 
Welding Code D1.5. 
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Construct Type 1-A and Type 1-B standards of not less than 3.2 mm 
sheet steel or NPS 4 (114.3 mm outside diameter) standard pipe, with the 
top designed for post-top slip-fitter. 


Standard pipe shall conform to ASTM A53. 


All ferrous metal parts of standards, 4.5 m and longer, shall conform to 
the details shown on the plans and the following requirements: 


Fabricate standards from (1) sheet steel conforming to ASTM A570, 
Grade 345, ASTM A572, Grade 345 or higher; or ASTM A595, Grade A; 
or from (2) sheet steel of weldable grade. If alternative (2) is used, the 
steel, after fabrication, shall have a minimum yield of 330 MPa. 


Fabricate Type 7 and Type 14 standards of not less than 3.5 mm sheet 
steel, except that when material conforming to alternative (2) above is 
used, use not less than 3.2 mm sheet steel. 


Standards may be fabricated of full length sheets or shorter sections. 
Fabricate each section from not more than two pieces of sheet steel. 
Where two pieces are used, locate the longitudinal welded seams directly 
Opposite one another. When the sections are butt-welded together, place 
the welded seams on adjacent sections to form continuous straight seams 
from base to top of standard. 


Fabricate standards straight, with a permissive variation not to exceed 
25 mm measured at the midpoint of standards greater than or equal to 8 m 
in height, and not to exceed 20 mm measured at the midpoint of standards 
less than 8 m in height. 


Strengthen the butt-welded transverse joints by inserting a metal sleeve 
at each joint. Make the sleeve of 3.2 mm sheet steel and from steel having 
the same chemical composition as the steel in the standard. The metal 
sleeve shall have a minimum length of 25 mm. Center the sleeve at the 
joint and with the same taper as the standard with the outside of the sleeve 
in full contact with the inside of the standard throughout the sleeve length 
and circumference. 


Make welds continuous. 


Extend the weld metal at the transverse joint to the sleeve, making the 
sleeve an integral part of the joint. 


Perform longitudinal welds by the submerged arc process. 
Grind exposed welds, except fillet welds, flush with the base metal. 


Finish exposed edges of the plates which make up the base assembly. 
Smooth and neatly round exposed corners of such plates to a 3 mm radius, 
unless otherwise shown on the plans. Provide shafts with slip-fitter shaft 
caps. 


Provide push button posts and guard posts conforming to ASTM AS53. 
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Repair holes left in the shafts of existing standards, due to removal of 
equipment or mast arms, by welding in a suitable disk, grinding smooth, 


and painting as provided for repairing damaged galvanized surfaces in 
Subsection 623.02.16. 


When directed, repair existing standards to be relocated or reused in 
place before repainting or regalvanizing. Remove large dents, straighten 
shafts, and replace portions which are in poor condition due to corrosion 
or damage. Extent of repairs or replacements will be determined and said 
repairs or replacements ordered will be paid for as extra work as provided 
in Subsection 104.03. 


Furnish anchor bolts and nuts required for relocating existing standards. 


Galvanize new standards, posts, and other ferrous materials as provided 
in Subsection 623.02.15. 


Give 15 days notification before the start of fabrication so inspection can 
be provided if necessary. Material not inspected at the fabrication shop 
will be subject to inspection in the field. 


The bottom 3 m of signal poles within the City of Las Vegas and North 
Las Vegas shall be primed by the manufacturer and the final two coats to 
be painted School Yellow by the Contractor. Apply the first coat before 
installation and the second coat after erection. The School Yellow shall 
conform to Federal Color No. 13432 as shown in Table V of the Federal 
Standard No. 595a. 


Signal poles, lighting poles, mast arms, electrical cabinets and control- 
ler cabinets within the Lake Tahoe Basin shall be primed by the manufac- 
turer and the final two coats to be painted by the Contractor. The color 
shall be Dark Brown conforming to Federal Color Number 30108 as 
shown in Table VI of Federal Standard No. 595a. 


At own option or as specified in the Special Provisions or the plans, the 
above items may be coated at the factory with a Urethane or Triglycidyl 
Isocyanurate (TGIC) Polyester Powder to a minimum thickness of 0.05 
mm. Electrostatically apply the coating and cure in a gas fire convection 
oven between 175 °C and 205 °C. 


(a) Alternative Pole Materials. 


1. Light Poles. Aluminum poles or fiberglass poles may be furnished 
and installed in lieu of the galvanized steel standards specified above for 
the Type 7 and 14 standards. 


Select the type of light standard to use for the entire project and do not 
use a combination of galvanized steel, aluminum, and fiberglass poles. 


a. Aluminum Light Poles. Base the structural design of the alumi- 
num light pole on the AASHTO ‘‘Standard Specifications for Structural 
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Supports for Highway Signs , Luminaires, and Traffic Signals’”’ for an 128 
km/h wind area, and a luminaire effective projected area (EPA) and weight 
as specified. 


Tapered shafts manufactured from aluminum tubing shall conform to 
ASTM B221, alloy 6061-T6, 6063-T6, or 6005-T5. Tapered shafts manu- 
factured from aluminum sheet shall conform to ASTM B209, alloy 5086- 
H34. Shafts manufactured from tubing shall be spun drawn, and shafts 
from sheet shall be formed to a smooth circular, tapered design to provide 
the specified mounting height. 


The shoe base shall be a casting of aluminum that conforms to ASTM 
B108, alloy 356.0-T6, or ASTM B26, alloy 356.0-T6. Base flanges shall 
have continuous welds both inside and outside, unless otherwise permit- 
ted. Perform welding by the inert gas shielded arc method and produce 
welds free from cracks and voids. All welding shall conform to the 
requirements of AWS D1.2 Structural Welding Code-Aluminum, Section 
10, Tubular Structures. Manufacture bolt covers from aluminum conform- 
ing to ASTM B108, alloy B443.0-F, or ASTM B26, alloy 356.0-F. Heat 
treat welds after welding. 


Equip aluminum standards with an approved dampening device. 


Use anodized aluminum or stainless steel hardware with aluminum 
standards. Bolts to be inserted in aluminum threads shall be stainless steel. 


Provide removable bolt covers with each pole, except for poles with 
safety bases. These may be individual covers for each bolt or a collar. 
Cast or form covers of aluminum. Attach each bolt cover or section of a 
collar to the base by means of stainless steel screws 6 mm or larger with 
hexagon or Allen heads. Self-threading screws are not acceptable. 


Where a safety base is required use a safety base of breakaway coup- 
lings with an anchor base. 


Install the aluminum poles with an anchor base or safety base on the 
Standard Pile Foundation as shown on Standard Plan Sheet T-30.1.13 for 
the Type 7 and 14 poles. 


Handle and prepare the aluminum poles for installation as recommended 
by the manufacturer. 


The luminaire arms mounted on the aluminum poles be aluminum tube 
mast arms of the similar length and rise of the steel mast arms shown in 
the plans. Manufacture the mast arm from an aluminum alloy, extruded 
tube conforming to ASTM B221, alloy 6061-T6 or 6063-T6. All welding 
shall conform to the requirements of AWS D1.2 Structural Welding Code- 
Aluminum, Section 10, Tubular Structures. Heat treat welds after weld- 
ing. 
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Supply the mast arm with fabricated aluminum brackets welded to the 
arm. Clamp the mast arm to the pole. 


A list of approved aluminum poles shall be specified in the Special 
Provisions. 


b. Fiberglass Poles. A list of approved fiberglass poles shall be 
specified in the Special Provisions. 


Handle and prepare the fiberglass poles for installation as recommended 
by the manufacturer. 


623.02.05 Conduit. 


(a) General. Run all conductors in conduit, except for overhead and 
temporary installations and where conductors are run inside poles. 


Provide conduit of the sizes shown on the plans or as specified in this 
Subsection. At own option and expense, conduit of a larger size than that 
shown or specified may be used provided the larger size is used for the 
entire length of the run from outlet to outlet. Do not use reducing 
couplings. 


_ (b) Material. Provide rigid conduit and fittings manufactured of mild 
steel conforming to UL Publication UL 6 for Rigid Metallic Conduit. 
Conduit to be installed underground may be rigid nonmetallic type con- 
forming to UL Standard for Rigid Nonmetallic Conduit (Publication UL 
651). 


Submit a certificate of compliance conforming to Subsection 106.05. 


Where rigid metallic conduit is used underground, either tar and wrap 
or spirally wrap it with a corrosion protective polyvinyl chloride or 
polyethylene pressure sensitive tape, applied with a suitable primer. The 
wrap shall have a nominal thickness of 0.5 mm, consisting of either one 
layer of 0.5 mm tape or two separate layers of 0.25 mm tape. A single 
wrap of 0.25 mm tape with a half lap. 


Rigid metallic conduit shall meet the requirements of NEC Article 346. 
Rigid nonmetallic conduit shall meet the requirements of NEC Article 
347. Nonmetallic conduit to be installed underground may also be High 
Density Polyethylene (HDPE) conduit with or without conductors prein- 
stalled. The HDPE conduit shall conform to UL Standard for Type EB and 
a rigid PVC conduit, HDPE conduit (Publication UL 651A) and NEC 
Article 343. 


(c) Use. Furnish conduit to be installed on the surface of poles or 
structures or other exposed locations of the rigid metal type and 
unpainted, except paint that exposed conduit installed on a painted struc- 
ture the same color as the structure. 
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Where nonmetallic conduit is to be installed, the conduit run between 
the pole base and the nearest pull box and the conduit in structures may be 
of the nonmetallic type. 


Where existing rigid metal conduit systems are to be modified or 
extended, only install rigid metal conduit. 


Where a pull box is installed adjacent to the base of an electrolier, 
conduit installed from the pull box to the standard shall not be less than 40 
mm in diameter. 


Where pull boxes are installed adjacent to the base of a signal standard 
or controller pedestal, conduit installed between pull boxes and the stand- 
ard or pedestal shall not be less than 50 mm in diameter. 


Provide conduit for detector runs of not less than 25 mm in diameter. 
For all conduit not otherwise specified provide conduit 40 mm in diame- 
ter. 


Install conduit running from a pull box to soffit, wall, or other lights or 
fixtures below the grade of the pull box in the end of the pull box with the 
centerline of the conduit terminus a minimum of 130 mm above the 
bottom of the pull box. 


On conduit runs that contain signal cable exceeding 15 m in length, use 
PVC factory coated rigid metallic bends. On conduit runs 15 m or less, 
PVC factory coated rigid metallic bends or PVC Schedule 40 conduit 
bends may be used. 


(d) Installation. Install conduit according to the codes and regulations 
listed in Subsection 623.01.02. 


Conduit runs shown on the plans may be changed to avoid underground 
obstructions as approved. 


Ream the ends of all conduits, whether shop or field cut, to remove 
burrs and rough edges. Make cuts square and true so that the ends will butt 
or come together for the full circumference thereof. Do not use slip joints 
or running threads for coupling conduit. When a standard coupling cannot 
be used for coupling metal type conduit, use a UL or ETL approved 
threaded union coupling. Paint the threads on all ferrous metal conduit 
with rust preventive paint before couplings are made. Tighten couplings 
for metal type until the ends of the conduits are brought together, provid- 
ing a sound electrical connection throughout the entire length of the 
conduit run. Where the coating on metal conduit has been damaged in 
handling or installing, paint such damaged places with rust preventive 
paint. Paint exposed ungalvanized threads on metal conduit resulting from 
field cuts with rust preventive paint. Cut nonmetallic type conduit with a 
hacksaw or other approved tool that will not deform the conduit. Use 
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nonmetallic type conduit connections of the solvent weld type. Paint 
exposed ungalvanized threads on metallic conduit resulting from field cuts 
with rust preventative paint. 


Thread metal type conduit ends and cap with standard pipe caps until 
wiring is started. When caps are removed, provide the threaded ends with 
conduit bushings. Provide metal conduits terminating in pull boxes or 
foundations with insulated bonding bushings. Use bonding bushings of the 
galvanized or zinc alloy type. Use bushings for nonmetallic conduit of the 


nonmetallic type. Cap nonmetallic type conduit ends until wiring is 
started. 


Thread nonmetallic conduit fittings for connecting nonmetallic conduit 
to rigid metal conduit on the metal conduit side. 


Provide conduit bends, except factory bends, with a radius of not less 
than six times the inside diameter of the conduit. Where factory bends are 
not used, bend the conduit, without crimping or flattening, using the 
longest radius practicable. 


Do not bend HDPE conduit to a radius smaller than the minimum bend 
radius specified by the conduit manufacturer. Bend plastic coated conduit 
with a standard bending tool designed for use on plastic coated conduit, 
and which does not produce burrs and pits. Use methods recommended by 
the conduit manufacturer for bending of nonmetallic conduit, and with the 
equipment approved for that purpose. Use equipment that does not expose 
conduit to direct flame. 


Install a nylon pull in all conduits which are to receive future conduc- 
tors. Coil at least 1.5 m of pull string slack up at each termination. 


Clean existing underground conduit to be incorporated into a new 
system with a mandrel or cylindrical wire brush and blow out with 
compressed air. 


Lay conduit to a depth of not less than 450 mm below the curb grade in 
sidewalk areas and curbed paved median areas, 600 mm below highway 
pavement grade in road areas and finished grade in all other areas, except 
that conduit may be laid 300 mm below the top of the existing pavement 
within new curbed medians being constructed on top of said pavement. 


Replace conduit runs parallel to curbs adjacent to back of curb, except 
where in conflict with existing facilities. 


Extend conduit stubs from electrolier bases at least 150 mm from face of 
foundation and at least 450 mm below top of foundation. 


If jacking or drilling methods are required do not disturb pavement 
without permission. In the event obstructions are encountered, upon 
approval, small test holes of approved size may be cut in the pavement to 
locate or remove obstructions. Keep jacking or drilling pits 900 mm clear 
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of the edge of any type of pavement wherever possible. Do not use 
excessive water, such that pavement might be undermined, or subgrade 
softened. 


Do not use rigid nonmetallic type conduit for drilling or jacking. 
Installation of rigid nonmetallic type conduit under existing pavement will 
be permitted if a hole larger than the conduit is predrilled and the conduit 
installed by hand. 


Construct the bottom of trenches for rigid nonmetallic conduit relatively 
free of sharp irregularities which would cause pinching and excessive 
bending of the conduit. Excavate the trench to 100 mm below the invert 
grade of the conduit and backfill with a granular material with 100% 
passing the 100 mm size sieve except where backfilled with slurry cement. 
Make a cradle shape in the granular material cushion to support the 
conduit. For the first 150 mm of backfill over the top of the conduit use 
this granular material. Backfill the top 100 mm and compact as shown on 
the plans or as directed. 


When trenching in the existing pavement is specifically allowed or 
required in the Special Provisions, installation of conduit under pavement 
shall conform to the following: 


Use conduit of the rigid nonmetallic type. Place conduit under existing 
pavement in a trench approximately 50 mm wider than the outside 
diameter of the conduit to be installed. Make trench no more than 125 
mm in width. Make the trench 600 mm deep, except that at pull boxes 
the trench may be hand dug to the required depth. 


In areas where additional pavement is to be placed, complete trenching 
installation before placing any pavement layer. 


Saw cut the outline of all pavement to be removed to a minimum depth 
of 75 mm. Make cuts neat and true with no shatter outside the removal 
area. 


Place the conduit in the bottom of the trench and backfill with sand 
bedding for the first 125 mm of depth. Material for sand bedding shall 
conform to the sieve size requirements for fine aggregate specified in 
Subsection 706.03.03. Place slurry cement backfill over the sand bed- 
ding up to the level of the bottom of the pavement surface. The slurry 
cement backfill shall conform to Subsection 207.02.03. Backfill the top 
trench with asphalt concrete produced from commercial quality paving 
asphalt and aggregates to match the thickness of the existing pavement. 


Before spreading asphalt concrete, apply tack coat as specified in 
Section 405. Perform spreading and compacting of asphalt concrete by 
any method which will produce an asphalt concrete surfacing of uniform 
smoothness, texture, and density. 
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Backfill excavated areas in the pavement by the end of each work 
period. 


Conduit to be placed beneath railroad tracks shall comply with the 
following: 


Use conduit of rigid metal type, 40 mm minimum diameter size and 
place to a minimum depth of 1 m below bottom of tie. Construct the 
near side of each conduit jacking pit not less than 4 m from the 
centerline of track. When the jacking pit is to be left overnight cover it 
with approved planking. 


Extend conduit terminating in standards or pedestals not more than 50 
mm vertically above the foundation and slope towards the handhold 
opening. Terminate conduit entering through the side of nonmetallic pull 
boxes not more than 50 mm inside the box wall and not less than 50 mm 
above the bottom, and slope toward top of box to facilitate pulling of 
conductors. Terminate conduit entering through the bottom of a pull box 
25 to 50 mm above the bottom and locate near the end walls to leave the 
major portion of the box clear. Enter from the direction of the run at all 
outlets. 


Seal underground conduit runs, which are adjacent to gasoline service 
stations or other installations of underground gasoline or diesel storage, 
piping, or pumps, and which lead to a controller cabinet, circuit breaker 
panel, service, or any enclosure where an arc may occur during normal 
operations if such conduit is within the limits specified in the NEC for 
Class 1, Division 1, Hazardous Locations. Use rigid metal conduit for 
such runs. 


Thread and cap conduit for future use in structures. Seal conduit leading 
to soffit, wall, or other lights or fixtures below the grade of the pull box by 
means of a sealing fitting and sealing compound. Such sealing will not be 
required where conduit terminates in a structure pull box. 


Support conduits in or on walls or bridge superstructures as shown on 
the plans, and as follows: 


Use steel hangers, steel brackets, and other fittings conforming to 
Section 712. 


Use cast-in-place metal inserts for hangers or brackets capable of 
developing 138 MPa in tension on the net section of the bolt or threaded 
rod. 


Use pipe sleeves or form openings for conduits through bridge super- 
structure concrete. 


Where conduits pass through the abutment concrete, wrap the conduits 
with two layers of asphalt-felt building paper, conforming to ASTM 
D226, Type I, securely taped or wired in place. 
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Fill the space around conduits through bridge abutment walls with 
Portland cement mortar. The mortar shall consist of 1 part Portland 
cement and 3 parts of mortar aggregate. Mortar aggregate shall conform 
to Subsection 706.03.04. 


When the bridge superstructure is to be prestressed do not fill the space 
around conduits through abutments until the prestressing has been 
completed. 


Place conduit runs on the surface of structures straight and true, 
horizontal or vertical on the walls and parallel to walls on ceilings or 
other similar surfaces. Secure conduit with galvanized malleable iron 
clamps spaced not more than 1.5 m apart. 


See Subsection 623.02.10. Where pull boxes are placed in conduit runs, 
fit the conduit with threaded bushings and bond. 


Mark the location of ends of all conduits in structures, or terminating at 
curbs, by a ‘‘Y’’ at least 75 mm high cut into the face of curb, gutter, or 
wall, directly above the conduit and above grade line. 


623.02.06 Pull Boxes. Install pull boxes at the locations shown on 
the plans. 


Provide plastic and concrete pull boxes, to be placed in the roadway or 
containing interconnect cable and located outside of sidewalk sections, 
with steel covers fitting over entire pull box. Provide concrete boxes not 
requiring steel covers with cast iron lids. Plastic lids can be used for pull 
boxes not requiring steel. 


(a) Materials. Provide pull boxes, covers, and extensions for installa- 
tion in the ground or in sidewalk areas of the sizes and details shown on 
the plans and of precast reinforced concrete, except that alternative 
materials and designs may be used if units of equal strength, without 
excessive deflection, can be provided. Material shall be self-extinguishing 
when tested according to ASTM D635, with no appreciable change in 
physical properties when exposed to the weather. Where a ballast or 
transformer is to be placed in a nonmetallic pull box, provide a box with 
recesses for a hanger as shown on the plans. 


Provide plastic pull boxes of sufficient rigidity that when a designated 
concentrated force is applied perpendicularly to the midpoint of one of the 
long sides at the top while the opposite long side is supported by a rigid 
surface, such that it would be possible to remove the cover without the use 
of tools. The designated concentrated force shall be of 650 N for a No. 3', 
pull box and 450 N for a No. 5 or No. 7 pull box. 


When a vertical force of 6,500 N is applied, through a 13 mm by 75 mm 
by 150 mm steel plate, to a plastic cover in place on a pull box, the cover 
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shall not fail and shall not deflect more than 6 mm. Center the steel plate 
on the cover with its longitudinal axis coinciding with the longitudinal axis 
of the cover. 


Pull boxes and covers to be set in areas likely to encounter traffic loads, 
shall sustain, an HS20 loading, as described in the AASHTO Concrete 
Pipe Design Manual, Illustration 4.5—AASHTO Live Loads. Do not use 
plastic or fiberglass pull boxes in those areas likely to encounter traffic. 


Provide pull boxes and covers for installation in structures of the sizes 
and details shown on the plans. In lieu of the structure pull box shown on 
the plans, a telescoping steel pull box, with interior dimensions, conduit 
entrances, and cast iron cover conforming to the details shown on the 


plans may be used. Submit design of the steel pull box for review before 
fabrication. 


Secure covers with 9 mm bolts, capscrews, or studs, and nuts which 
shall be of brass, stainless steel, or other noncorroding material. Supply 
stainless steel hold-down bolts, capscrews, or studs, and nuts and washers 
with a chromium content of not less than 18% and a nickel content of not 
less than 8%. Recess nuts below the surface of the cover. 


Construct junction boxes for installation in structures as shown in the 
special details shown on the plans. 


Provide junction boxes which are to be placed in concrete barrier rails 
as indicated on the plans, with covers installed in a manner that will result 
in the cover conforming to the contours of, and flush with, the exterior of 
the barrier rail. 


Galvanize ferrous metal parts according to Subsection 623.02.15. 
(b) Cover Marking. Mark covers for pull boxes as follows: 


1. ‘‘Traffic Signal’’ where pull box contains traffic signal conductors 
with or without street lighting conductors. 


2. ‘Street Lighting’? where pull box contains street lighting conduc- 
tors only. Below ‘‘Street Lighting,’ inscribe ““HIGH VOLTAGE”’ 
where voltage is above 600 V. 


3. ‘*Communication’’ for pull boxes where communication conduit 
enters the pull box. 


4. ‘Sprinkler Control’’ for pull boxes where sprinkler control conduit 
enters the pull box. 


5. ‘Count Station’ for pull boxes where traffic count station conduit 
enters the pull box. 


6. ‘‘Ramp Meter’’ for pull boxes where ramp metering conduit enters 
the pull box. 
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Use letters heights between 25 and 75 mm. 


Apply markings to each steel or cast iron cover before galvanizing by 
one of the following methods: 


1. Cast iron strips, at least 6 mm thick, with the letters raised a 
minimum of 1.5 mm. Fasten strips to covers with 6 mm flathead 
stainless steel machine bolts and nuts. Peen bolts after tightening. 


2. Sheet steel strips, at least 0.8 mm with the letters raised a minimum 
of 1.5 mm above the surrounding surface of the strips. Fasten strips 
to covers by spot welding, tack welding, or brazing, or with 6 mm 
roundhead stainless steel machine bolts and nuts. Peen bolts after 
tightening. 


3. Bead weld the letters on the covers. Raise the letters at least 2.5 
mm. 


(c) Installation and Use. Install pull boxes at the locations shown on 
the plans or, in long runs, spaced at not over 75 meter intervals. At own 
expense, additional pull boxes may be installed to facilitate work. 


Place the tops of pull boxes installed in the ground or in sidewalk areas 
flush with the surrounding grade or top of adjacent curb. Where practical, 
place pull boxes shown in the vicinity of curbs adjacent to the back of 
curb, and adjacent to standards along the side of the foundations as shown 
on the plans. 


Bed the bottoms of pull boxes installed in the ground or in sidewalk 
areas in crushed rock as shown on the plans and grout before the installa- 
tion of conductors. Place a layer of roofing paper between the grout and 
the crushed rock sump. Provide a 25 mm drain in the center of the pull 
box through the grout and the roofing paper. Place the grout between 12.5 
and 25 mm thick and slope toward the drain hole. 


623.02.07 Expansion Fittings. Install expansion fittings, as detailed 
on the plans, where the conduit crosses an expansion joint in the structure. 
Provide each expansion fitting with a copper bonding jumper having the 
ampacity required by the NEC. 


Provide expansion-deflection fittings of a molded neoprene sleeve with a 
bonding jumper passing through a separate waterproof compartment and 
two silicon bronze couplings. Fittings shall allow a minimum of 20 mm 
expansion and contraction and 20 mm deflection without deformation. 


623.02.08 Conductors. Conductors shall consist of solid or stranded 
copper of the gage shown on the plans unless specified otherwise. All wire 
size numbers shown on the plans and specified herein for conductors are 
AWG. 


Provide copper wire conforming to ASTM B3 and B8. 
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(a) Traffic Signal and Multiple Lighting Conductors. Conductors for 
traffic signal, flashing beacon and multiple lighting installations shall be 
UL listed and rated for 600 V operation. The insulation for No. 14 and 
larger conductors shall have one of the following insulations only: 


1. Type TW, Flame-Retardant Moisture-Resistant Thermoplastic (No. 
6 and larger conductors) 


2. Type THW, Flame-Retardant Moisture and Heat-Resistant Thermo- 
plastic 


3. Type THHW, Flame-Retardant Moisture and Heat-Resistant Ther- 
moplastic 


4. Type RHW, Moisture and Heat-Resistant or Cross-Linked Synthetic 
Polymer 


5. Type RHW-2, Moisture and Heat-Resistant or Cross-Linked Syn- 
thetic Polymer | 


Minimum thickness of any of the above insulations shall be as required 
by the NEC. 


Within steel poles and arms only, insulation for No. 10, 12 and 14 
‘conductors may be Type UF, rated 600 V. 


Use conductors in controller cabinet wiring of No. 22 or larger. Use 
conductors smaller than No. 14 conforming to MIL-W-16878D, Type B, 
Vinyl-Nylon Jacket, 600 V, 115 °C. 


Use stranded conductors in controller cabinets connecting removable 
equipment and wire runs subject to flexing during opening and closing of 
the cabinet door. Use 19 strand No. 14 through No. 10 conductors, 
inclusive, and 26 strand for No. 16 conductors. 


Use No. 10 or larger conductors in traffic actuated controller cabinets 
between service terminals and the ‘“‘AC+”’ terminals on external light 
relays (including connections to the police panel switches), the signal light 
neutral and all conductors in the highway lighting circuit within the 
controller cabinet. Use No. 14 conductors in all other signal light circuits. 


Provide conductors in pretimed controller cabinets between the service 
terminals and ‘“‘AC+’’ common bus to signal light circuits (including 
switches, radio interference suppressor, flasher relays, and harness con- 
ductors to the controller) with an ampacity of 20 A at 70 °C. 


Use conductor Type SA stranded copper, insulated with silicone rubber 
and asbestos braid for use at temperatures up to 125 °C for wiring flush 
wall luminaires. 


Use No. 8 or larger medium hard drawn copper with weatherproof 
covering for overhead lighting conductors. 
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Vehicle detector conductors and lead-in cable are specified in Subsec- 
tion 623.02.34. 


(b) Traffic Signal Cable. Install individual signal cable between the 
controller cabinet and the terminal block in the pole mounted signal head 
for each signal pole. Use individual signal conductors only between the 
terminal block and each signal head. Use cable conforming to IMSA 
Specification No. 20-1 and sized as indicated on the plans. 


For interconnect cable use REA Specification PE 39 unless otherwise 
noted on the plans. 


For optical detector cable use three conductor, No. 20 cable and either 
3M Model 138, Beldon No. 8723 or any other approved cable. 


(c) Conductor Identification. Mark all signal conductors and cables 
with clear, distinctive, and permanent markings on the outer surface 
throughout the entire length. Such marking shall show the manufacturer’s 
name or trademark, insulation type-letter designation, conductor size, 
voltage rating, and the number of conductors if a cable. 


Supply conductor insulation with a solid color or of basic colors with a 
permanent continuous colored identification stripe as detailed in the 
‘“‘Conductor Table’’ unless otherwise specified. 
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623.02.09 Wiring. Perform wiring according to the regulations and 
code listed in Subsection 623.01.02, and the additional requirements of 
this Subsection. 


(a) Circuitry. Provide sufficient signal light conductors to perform the 
functional operation of the signal system. Also provide three spare con- 
ductors of a size equal to the largest signal light conductor in the run, 
except a neutral, throughout the signal light system, unless shown other- 
wise on the plans. 


Run all signal light conductors, except branch neutrals, continuously 
without splices from a terminal block located in a cabinet, compartment, 
or signal head, to a similarly located terminal block. Do not run signal 
light conductors to a terminal block on a standard unless they are to be 
connected to a signal head that is mounted thereon. 


Provide connection to each terminal of a pedestrian push button by a 
single conductor. 


Make the neutral for pedestrian push button circuits separate from the 
signal light circuit neutral. 


(b) Installation. Use a UL or ETL approved inert lubricant in placing 
conductors in conduit. 


Pull conductors into conduit by hand. Do not use winches or other 
power actuated pulling equipment. 


When new conductors are to be added to existing conductors in a 
conduit, remove all conductors. Clean the conduit as provided in Subsec- 
tion 623.02.05(c). Pull both old and new conductors into the conduit as a 
unit. 


Where signal conductors or cable are run in lighting standards contain- 
ing high-voltage series street lighting conductors, encase either the signal 
conductors or the lighting conductors in flexible or rigid metal conduit, to 
a point where the two types of conductors are no longer in the same 
raceway. Where telephone circuits are installed adjacent to signal and 
lighting circuits, encase the telephone conductors in UL approved flexible 
metal conduit. 


Enclose temporary conductors less than 3 m above grade in flexible or 
rigid metal conduit. 


Leave at least 300 mm of slack for each conductor at each signal or 
lighting standard, or combined standard, and at least 1 m of slack at each 
pull box. 


Leave at least 1 m of slack for each conductor at each splice. 


Tape ends of spare conductors to provide a watertight seal. 
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Tie conductors within fixtures or cabinets together with self-clinching 
nylon cable ties or other approved method. 


Neatly arrange and lace wiring within controller cabinets, or enclose in 
plastic tubing or raceway. 


Mark small permanent identification bands as detailed in the conductor 
table following Subsection 623.02.08. Securely attach the bands to each 
conductor in each pull box and near the end of each conductor where 
conductors are terminated. Where circuit and phase are clearly indicated 
by conductor insulation, bands need not be used. Use permanent identifi- 
cation bands of embossed aluminum foil tape with pressure-sensitive, oil 
resistant backing. Tape shall be of a type such that embossed symbols 
contrast with the background color. 


(c) Connectors and Terminals. Join conductors by the use of connec- 
tors or other methods permitted. Solder splices, with or without connec- 
tors by the pouring or dipping method, except that soldering of pressure 
connectors and terminals may be omitted provided the connectors and 
terminals are applied with the proper type tool as recommended by the 
manufacturer of the connector or terminal being applied. Finished connec- 
tions and terminals shall comply with MIL-T7928. The only solder 
allowed shall be a 60/40 rosin core solder suitable for electronic circuits. 
Do not use acid core solder. 


Terminate stranded conductors smaller than No. 14 in crimp style 
terminal lugs. 


(d) Splicing. Unless specified otherwise or permitted, splices will be 
permitted only in the following types of circuits at the following locations: 


1. Branch signal light neutrals in pull boxes. 

2. Pedestrian push button circuits in pull boxes. 

3. Multiple lighting conductors in bases of standards or in pull boxes. 
4 


In pull boxes in series lighting circuits where runs are more than 
120 m between pull boxes. 


5. In temporary modifications to traffic signal systems where shown on 
the plans. 


Do not pull splices into conduits or other locations not readily or easily 
accessible to visual inspections. 


In lieu of the 600 V or the 5,000 V splice and splice insulation shown on 
the plans, the following may be used: 


A pin and receptacle, locking type connector, with waterproof housing, 
capable of being disconnected without damage. The pin shall be of 
medium hard copper material with the portion to be crimped onto the 
conductor fully annealed. The receptacle shall be of copper material fully 
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annealed. The pin and receptacle shall be of a size to provide not less than 
90% ampacity of the conductor being spliced. Apply the pin and recepta- 
cle to the conductor using a tool as recommended by the connector 
manufacturer. Soldering will not be required. The pin and receptacle shall 
have centrally located, recessed locking areas, which shall match comple- 
mentary areas of the housing. 


The receptacle shall establish contact pressure with the pin through the 
use of a copper beryllium sleeve spring and the receptacle and pin shall 
lock together so that the connection will be maintained when a minimum 
force of 89 N tension pull is applied to the attached conductors. 


Provide separate housings for the pin and the receptacle. Make each 
housing of water resisting synthetic rubber suitable for direct burial in the 
ground or installation in direct sunlight. Each housing shall have an 
interior arrangement, complementary to the pin and receptacle, suitable to 
receive and securely retain the pin and receptacle, also a section to form a 
water-seal between the housings at the point of disconnection. Provide a 
small slot or vent along the housings to permit the exclusion of air. Place 
sufficient silicon type insulating compound to fill all the voids in the 
assembly in the housings before installing the pin and receptacle. 


In lieu of the 600 V splice and splice insulation shown on the plans, an 
epoxy insulated spring connector applied as follows may be used: 


Join the ends of the wires together with an insulated spring type 
connector without soldering. 


Furnish a two component, self-curing, epoxy resin in a double compart- 
ment, plastic envelope. Make the splice insulation by thoroughly mixing 
the two components in the envelope and, after cutting open one end of the 
envelope, inserting the wire-connection into the epoxy resin and then 
taping shut the open end of the envelope. 


Other approved methods may be used to mix and apply epoxy resin. 


Provide sufficient epoxy resin to completely cover the connector and 
exposed bare wires at connector. The container shall be transparent to 
allow inspection. 


Do not splice conductors in controller cabinets and interconnect cable. 
Unless indicated, do not splice signal cable. 


(e) Splice Insulation. Splice insulation shall conform to the details 
shown on the plans, provide a moisture/weatherproof seal, be capable of 
sustaining temperatures of 75 °C without thermal breakdown, and have an 
insulation integrity equal or greater than the joined conductor insulation. 


Use low-voltage tape UL approved of either of the following types: 


1. Self-fusing, oil and flame-resistant, synthetic rubber. 
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2. Pressure-sensitive, adhesive, polyvinyl chloride, 0.18 mm mini- 
mum thickness. 


Insulate splices in low-voltage circuits (600 V maximum) by “‘Method 
A’’ as shown on the plans with either of the low-voltage type tapes. 
Insulate splices made by ‘‘Method B’’ shown on the plans with both types 
of low-voltage tape. 


Insulate splices in high-voltage (over 600 V) circuits with tape resistant 
to ozone, corona and water. High-voltage tape shall be self-fusing, vegeta- 
ble oil base, natural rubber. 


Where polyvinyl chloride tape is used for a final layer, use an electrical 
insulating coating which is fast drying, resistant to oil, acids, alkalies, and 
corrosive atmospheric conditions and is compatible with the tape. 


Where more than one conductor enters a ballast sleeve, apply the 
insulation and taping between the conductors in such a manner as to 
provide a watertight joint. Make the splice capable of satisfactory opera- 
tion under continuous submersion in water. 


On 600 V and 5,000 V conductor splices, a cast insulation of self-curing 
epoxy resin, may be used, which is compatible with wire insulation to 
form a moisture resistant joint. The resin shall be resistant to weather and 
aromatic and straight chain solvents and, in addition, shall not sustain 
combustion. Pour the resin into molds of dimensions suitable for the 
splice. 


On 600 V maximum circuits, either of the following splice insulation 
methods may be used: 


a. Method A. A minimum of thicknesses of electrical insulating pad, 
composed of a laminate of 2 mm thickness of electrical grade 
polyvinyl chloride and a 3 mm thickness of butyl splicing com- 
pound with removable liner. Apply pads to the splice according to 
the manufacturer’s recommendations. Wrap the ends of the applied 
pad with polyvinyl chloride tape half lapped over the conductor 
insulation. 


b. Method B. Apply heat shrinkable insulating tubing after complet- 
ing the splicing procedure shown on the plans. Use insulation over 
the connector consisting of a heat shrinkable, mastic lined, heavy 
wall polyolefin cable sleeve or cover. Apply heat at a temperature 
greater than 120 °C until the sleeve, or cover, shrinks and covers 
the connector and the mastic material has flowed completely around 
the cable to form a waterproof insulation. 


On 5,000 V conductors, splices may be waterproofed as follows: 


Use heat shrinkable, mastic lined, heavy wall polyolefin cable sleeve, or 
cover. Apply heat at a temperature greater than 120 °C until the sleeve, 
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or cover, shrinks and covers the connector and the mastic material has 
flowed completely around the cable to form a waterproof insulation in 
lieu of the final application of two layers of polyvinyl chloride tape, 
after being insulated as shown on the plans. 


(f) Fused Splice Connectors. In each pull box adjacent to an electro- 
lier or in base of pole, install a fused disconnect splice connector in each 
ungrounded conductor between the line and the ballast. Make the connec- 
tor readily accessible in the pull box or in the base of the pole. 


For 240 V and 480 V circuits, design each connector so that both 
ungrounded conductors are disconnected simultaneously. Make the con- 
nector with no exposed metal parts. 


The splice connector shall completely enclose the fuse and shall protect 
the fuse against damage from water and weather. The contact between the 
fuse and fuseholder shall be by spring pressure. Springs shall not be a part 
of the current carrying circuit. Rigidly crimp the terminals of the splice 
connector using a tool of the type recommended by the manufacturer of 
the fused splice connector, on to the line conductors and the conductors to 
the ballasts and insulate and make waterproof according to the splice 
connector manufacturer’s recommendations. 


Do not use fused splice connectors in series circuits. 


Use standard midget, ferrule type fuses. 


623.02.10 Bonding and Grounding. Make metallic cable sheaths, 
metal pull box covers, metal conduit, nonmetallic conduit grounding wire, 
ballast and transformer cases, service equipment, sign switches, anchor 
bolts, and metal poles and pedestals mechanically and electrically secure 
to form a continuous system, and effectively ground. Use bonding and 
grounding jumpers of copper wire or copper braid (aluminum is not 
allowed) of the same cross sectional area as No. 6 minimum for series 
lighting systems not exceeding 200 A overcurrent protection, and No. 8 
minimum for systems not exceeding 100 A overcurrent protection (See 
NEC Article 250, Table 250-95). Color code equipment grounding con- 
ductors to NEC requirements or supply bare. 


Provide bonding of standards and pedestals by means of a bonding wire 
or braid attached to the anchor bolts of a 4.5 mm, or larger, brass or 
bronze bolt installed in the lower portion of the shaft. 


Where slip base standards or slip base inserts are installed, do not 
intrude the grounding jumper into the slip plane. Accomplish bonding by a 
bonding strap to the anchor bolts or a 4.5 mm or larger brass bolt installed 
in the bottom slip base plate. 


Ground one side of the secondary circuit of series-multiple and step 
down transformers. 
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Ground metal conduit and service equipment as per NEC Article 250. 
Ground the neutral conductor secondary at the service point only and as 
required by the NEC, together with the requirements of the serving utility. 
Use minimum No. 6 service grounding conductor. 


For bonding purposes in all nonmetallic type conduit, run a bare No. 6 
(minimum) copper conductor continuously in conduits with circuits used 
for series lighting not exceeding 200 A and a bare No. 8 (minimum) 
copper conductor continuously in all other circuits, not exceeding 100 A. 
In lieu of the continuous copper ground wire, a ground rod or other means 
meeting the minimum requirements of NEC Article 250, may be installed 
at each pole or standard. 


Where nonmetallic conduit is to be installed for future conductors, the 
above mentioned copper wire may be omitted. Equipment bonding and 
grounding conductors are not required in conduits which contain only loop 
lead-in cable or signal interconnect or both. 


At each multiple service point furnish and install a ground electrode, 
meeting the requirements of NEC Article 250-83, and the requirements of 
the serving utility. The minimum allowed ground electrode made of steel 
or iron, shall consist of a single length of galvanized rod or pipe with 2.5 
m of length in contact with the soil, and have a diameter of at least 20 mm. 
The minimum allowed non-ferrous ground electrode shall have at least 2.5 
m in contact with the soil and be at least 15 mm in diameter. Bond the 
service equipment to the ground electrode by use of a ground clamp and a 
copper conductor not smaller than No. 6, enclosed in a 15 mm diameter 
conduit. 


When a ground connection is required in a series lighting system, 
connect a plug cutout, as shown on the plans, into the circuit and install in 
a pull box. Ground the plug to ground electrode. 


Where a metal conduit system parallels, or crosses, a permanent water 
system in accessible areas, install grounding jumpers at intervals not 
exceeding 150 m. 


Ground clamps for service grounding and for grounding of equipment 
on wood poles shall be a 15 mm galvanized, malleable iron conduit hub 
with swivel feature. 


On wood poles, ground all equipment mounted less than 3 m above 
ground surface. 


Bond metallic conduit in concrete pull boxes by means of galvanized 
grounding bushings and bonding jumpers. 


Bond metallic conduit in steel pull boxes by means of locknuts, one 
inside and one outside of the box. 
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623.02.11 Service. Electrical service installation and materials shall 
conform to the requirements of the serving utility, and the requirements of 
NEC Article 230. 


Install service equipment installed as soon as possible to enable the 
utility to schedule work well in advance of the completion of the project. 


Where the service point is a utility-owned pole, furnish conduit, con- 
ductors, and all other necessary material to complete the installation of the 
service riser. If required by the plans or Special Provisions to install the 
service riser and equipment on a utility-owned pole, the position of the 
riser and equipment will be determined by the utility. 


Upon request by the Contractor, arrangements will be made with the 
serving utility to complete service connections for both temporary and 
permanent installations. The Contractor shall pay all required costs and 
fees therefore. 


Upon request by the Contractor, arrangements will be made for furnish- 
ing electrical energy. Energy used before completion of the contract will 
be charged to the Contractor, except that the cost of energy used for public 
benefit, when such operation is ordered, will be at the expense of the State 
or local authorities. 


Give 90 days notification in writing before the date contemplating the 
need for electrical service to energize the proposed signal and/or lighting 
systems. 


Consider full compensation for furnishing and installing service poles, 
service equipment, conduit, and conductors (including equipment, con- 
duit, and conductors, placed on utility owned poles, and the additional 
conductor where the serving utility requires three wire, 120/240 V service 
into the meter socket for a 120 V load), and for any service connection 
fees, as included in the contract item of electrical work involved and no 
additional compensation will be allowed therefore. 


(a) Service Conduit and Riser. Provide service conduit and risers for 
multiple lighting or traffic signals meeting the requirements of the serving 
utility, where applicable, and the requirements of the NEC. Provide 
service conduit for multiple lighting and traffic signals not less than 50 
mm in size. Provide service conduit for series lighting not less than 40 
mm in size. 


Terminate service riser conduit with a service head or seal to prevent the 
entrance of water, as approved by the serving utility. 


(b) Service Equipment. Service equipment for multiple lighting sys- 
tems or traffic signals, or both, shall be a three wire, solid-neutral, fused 
switch. Enclose the switch in a NEMA Type 3R raintight enclosure 
provided with a top hinged cover, hasp for sealing cover, and provisions 
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for locking the handle in the ‘‘On”’ and “‘Off’’ positions. The padlock will 
be furnished by others. Do not interlock service switch cabinet cover with 
operating handle. 


When specified in the Special Provisions or shown on the plans a circuit 
breaker may be used in lieu of the service switch specified above. Ratings 
shall be as shown on the plans. Use circuit breakers approved and listed by 
the UL. Enclose the operating mechanism and make trip-free from operat- 
ing handle on overload, make trip-indicating, and plainly mark trip and 
frame size. Provide multiple-pole circuit breakers with a common trip. 
All circuit breakers shall be quick-make, quick-break on either automatic 
or manual operation. Contacts shall be silver alloy enclosed in an arc 
quenching chamber. Overload tripping of breakers shall not be influenced 
by an ambient temperature range of from —18 to +70 °C. Provide 
enclosure for circuit breakers with a top hinged cover, dead front panel, 
and a hasp for a padlock. 


All service main circuit breakers and fuses, being served by a single 
phase utility transformer 50 KVA or smaller, shall be rated at least 22,000 
AIC. For service mains being served by a single phase utility transformer 
of 75 KVA, the service main equipment shall be rated not less than 33,000 
AIC and for single phase utility transformers larger than 75 KVA, the 
rating shall be not less than 65,000 AIC. These ratings may be downsized, 
by presenting for approval at least 15 days before installation, calculations 
signed by a registered professional electrical engineer, showing that avail- 
able fault currents will be less than the selected equipment AIC rating. 


Where a kilowatt-hour meter is required, furnish and install a meter 
socket, as approved by the serving utility, complete with sealing rings. 
Provide service equipment for traffic signals, lighting systems, or flashing 
beacons, in addition, with a manual circuit closing device or space for a 
test block as required by the serving utility. 


Provide each service for a series lighting circuit with a series circuit 
switch of 5,000 V rating. Enclose the switch in a NEMA Type 3R, 450 
mm by 600 mm by 150 mm cutout box. Fit the cutout box with a cover 
permanently inscribed ‘‘Danger—High Voltage.’’ Attach the cover to the 
box to form a raintight plate requiring tools for removal. Install the cutout 
box not less than 2.5 m above the ground. 


Hot dip galvanize service equipment enclosures, except cast aluminum 
meter sockets or provide said enclosures with a factory applied rust 
resistant prime coat and baked enamel finish coat in lieu of galvanizing. 


A NEMA 3R enclosure is defined as an enclosure intended for outdoor 
use to provide a degree of protection against windblown dust, rain, sleet, 
and external ice formation. NEMA 3R enclosures shall meet the require- 
ments of NEMA Standards Publication No. 250, ‘‘Enclosures for Electri- 
cal Equipment (1,000 V Maximum),’” and NEMA Standards Publication 
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No. ICS6, ‘‘Enclosures for Industrial Controls and Systems. Provide 
NEMA 3R enclosures from an established and approved manufacturer 
recognized in the industry. 


623.02.12 Wood Poles. Use wood poles for service or temporary 


installations of ASA Class 5, or larger, Douglas Fir or Southern Yellow 
Pine. 


Use poles with not more than 180 degrees twist in grain over the full 
length. Sweep shall be no more than 100 mm. Bevel top of poles. Place 
poles in the ground to a depth of at least 2 m. The lengths of poles shall be 
7.5 m for service poles and 10.5 m for other poles, unless otherwise 
specified. 


After each wood pole is set in the ground, backfill the space around the 
pole with selected earth or sand, free of rocks and other deleterious 
material, placed in layers approximately 100 mm thick. Moisten and 
thoroughly compact each layer. 


Mast arms and tie rods for wood pole installations shall conform to 
Subsection 623 .02.04, and to the details shown on the plans. Provide each 
mast arm with an insulated wire inlet and wood pile mounting brackets for 
mast arm and tie rod crossarm. 


Mount mast arms for luminaires to provide a mounting height of 9 m. 
Mast arms for traffic signals, flashing beacons, and overhead detectors 
shall provide a minimum vertical clearance of 5.2 m from bottom of 
equipment to the pavement. 


Pressure treat wood poles, not to be painted, after fabrication as pro- 
vided in Section 615. 


623.02.13 High Mast Lighting Lowering Device. The lowering 
device requirements shall be specified in the Special Provisions. 


623.02.14 Field Tests. Before completion of the work, make the 
following tests on all traffic signal, sign illumination, and lighting circuits, 
in the presence of the Engineer. 


(a) Continuity. Test each circuit for continuity. 
(b) Ground. Test each circuit for grounds. 


(c) Insulation Test. Make an insulation test at 500 V DC on each 
circuit pair to ground. The insulation resistance shall not be less than 10 
megaohms on all circuits, except for inductive loop circuits which shall 
have an insulation resistance value of not less than 100 megaohms. 
Accomplish the test with an insulation tester or other such approved 
device for that purpose. 
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(d) Functional. Make a functional test in which it is demonstrated that 
each and every part of the system functions as specified. The functional 
test for each new or modified traffic signal, flashing beacon, and ramp 
metering system shall consist of not less than 5 days of continuous 
satisfactory operation. If unsatisfactory performance of the system 
develops, correct the condition and repeat the test until the 5 days of 
continuous satisfactory operation is obtained. Make the initial turn-on 
between 9:00 a.m. and 2:00 p.m. unless specified otherwise in the Special 
Provisions. Before turn-on, install all equipment as shown on the plans 
and make operable. This includes pedestrian signals, pedestrian push 
buttons, vehicle detectors, and highway lighting. Direct all louvers, 
hoods, and signal heads to provide maximum visibility. Make turn-on of 
new or modified traffic signal systems only after all traffic signal circuits 
have been thoroughly tested as specified above and a signal timing pro- 
gram acceptable to the maintenance agency has been implemented. When 
specified in the Special Provisions for projects with new traffic signal 
controllers, provide a qualified manufacturer’s representative to be present 
at turn-on to oversee the initial signal system operation. The functional 
test for each lighting system and sign illumination system shall consist of 
an operational test for seven consecutive days according to the regular 
lighting schedule. During the test period, State or local forces will 
maintain the system. The cost of any maintenance necessary, except 
electrical energy and maintenance due to damage by public traffic, will be 
deducted from any moneys due, or to become due. Start functional tests on 
any working day except Friday, or the day preceding a legal holiday. 
Shutdown caused by damage by public traffic or a power interruption shall 
not constitute discontinuity of the functional test. 


623.02.15 Galvanizing. Galvanize according to Section 715. 


Cabinets may be constructed of material galvanized before fabrication 
according to ASTM A653, Coating Designation Z275. 


Hot dip galvanize iron or steel pipe standards and pipe mast arms after 
fabrication according to ASTM AS53. 


Hot dip galvanize tie-rods, nuts, washers, clamps, and other miscella- 
neous ferrous parts after fabrication according to Section 715. 


Galvanize not less than 250 mm of the upper end of the anchor bolts, 
anchor bars, or studs, and all nuts and washers according to Section 715. 


After galvanizing, the bolt threads shall accept galvanized nuts without 
requiring tools or causing removal of protective coatings. 


Galvanizing of existing materials in an electrical installation will not be 
required. 


Coat cadmium plated bolts on lighting pole slip bases with cold galva- 
nizing compound after installation. 
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623.02.16 Painting. Painting of electrical equipment and materials 
shall conform to Section 614, with the following additions and modifica- 
tions. 


Paint materials for electrical installation, unless otherwise specified, 
shall conform to Section 714. 


Factory or shop cleaning methods for metals will be acceptable if equal 
to the methods specified herein. 


In lieu of the temperature and seasonal restrictions for painting as 
provided in Section 614, paint may be applied to equipment and material 
for electrical installations at any time approved. 


Clean all ferrous surfaces to be painted as provided in Subsection 
614.03.03(a), before applying the prime coat. Do not blast clean galva- 
nized metal surfaces in satisfactory condition. 


Wash existing equipment to be painted in the field, including State- 
furnished equipment, with a stiff bristle brush using a solution of water 
containing 10 ml of heavy duty detergent powder per liter. After rinsing, 
wire brush surfaces with a coarse, cup shaped, power driven brush to 
remove all poorly bonded paint, rust, scale, corrosion, grease, or dirt. 
Remove any dust or residue remaining after wire brushing before priming. 


Unless otherwise specified, galvanized metal poles and metal guard 
posts will not require painting. 


Apply two finishing coats of Aluminum Paint, conforming to, Section 
714, to the following nongalvanized equipment: Controller cabinets, 
reused lighting and signal standards, and reused luminaires; and to exte- 
rior surfaces and ungalvanized steel edges of raintight enclosures 
(switches, service, control equipment, transformers, etc.). 


Finish the interior of signal hoods, louvers, and front faces of back 
plates with two coats of Enamel; Traffic Signal, Lusterless, Black, as 
provided in Section 714, except that factory enamel finish in good condi- 
tion will be acceptable. 


Painting of outside of signal heads and other signal equipment which 
have been factory enameled in dark olive green and are in good condition, 
may be omitted. 


Factory finish on new equipment will be acceptable if of proper color 
and if equal in quality to the specified finish. 


Prepare conduit and conduit fittings above ground and finish in the same 
manner as the adjacent standard or post. 


Finish signal heads, signal head mounting, brackets and fittings, outside 
of hoods, pedestrian push button housings, pedestrian signal head hous- 
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ings and hoods, and back faces of back plates with two coats of Enamel; 
Traffic Signal, Dark Olive Green, as provided in Section 714. 


Give reused equipment previously finished as specified in Subsection 
623.02.15, a spot finishing coat on newly primed areas, followed by one 
finishing coat over the entire surface. 


Clean and paint reused galvanized equipment with extensively rusted 
areas as provided for nongalvanized equipment. 


Clean and paint small rusted or repaired areas of reused galvanized 
equipment as provided for repairing damaged galvanized surfaces. 


Do not paint new galvanized equipment. 


Apply paint coats either by hand brushing or by approved spraying 
machines. Perform the work in a neat and workmanlike manner. The right 
is reserved to require the use of brushes for the application of paint, 
should the work done by the paint spraying machine prove unsatisfactory 
or objectionable. 


CONTROLLERS 


623.02.17 Controllers. A controller shall consist of a complete elec- 
trical mechanism for controlling the operations of traffic control signals, 
including the timing mechanism and all necessary auxiliary equipment, 
mounted in a cabinet. 


Fabricate new traffic signal controllers using state-of-the-art electrical 
components along with the required input/output devices wired in to 
function as shown in the plans, mounted in a cabinet, all manufactured as 
a unit solely for that purpose, by a recognized and approved manufacturer 
of such traffic signal equipment. For the purposes of this section all 
conflict monitors, detector amplifiers, flasher units, fans and support 
equipment mounted and wired into the cabinet are considered to be a part 
of the controller. 


Identify equipment inputs, outputs and terminals by the phase designa- 
tions shown on the plans. 


The manufacturer shall certify, in writing, that upon delivery, each 
controller is in proper working order as required in these specifications. 


623.02.18 Interval Sequence. The color sequence of signal indica- 
tions shall be green, yellow, red. During any interval there shall be no 
visual flicker of signal indications. 


623.02.19 Flashing Operations. Equip controller cabinets for flash- 


ing operation of signal lights. Set flashing operations, when required by 
railroad pre-emption, flashing control, or other causes, for flashing yellow 
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lights on the main street or highway and for flashing red on the cross street 
or streets or left turn lanes, unless otherwise specified in the contract 
documents or directed. 


623.02.20 Railroad Pre-emptor. The railroad pre-emptor shall pre- 
empt normal controller unit operation, or flashing operation as provided in 
Subsection 623.02.25(i), when actuated by the normally closed track 
circuit or by a test switch. The pre-emptor shall cause the signals to 
display the sequence of indications shown on the plans. Once clearance 
sequence is begun it shall continue to the end regardless of the condition 
of the track circuit or test switch. After the track clearance interval the 
signals shall flash while the pre-emption circuit is actuated. When the 
track circuit or test switch is returned to its normal condition flashing 
operation shall terminate through the signal sequence shown on the plans. 
The controller shall go through the phase sequence shown on the plans as 
if calls had been received on all phases. Pedestrian ‘“MAN”’ indications 
shall appear with the first corresponding green indication. 


623.02.21 Railroad Pre-emption Equipment. The pre-emptor shall 
consist of solid-state components and circuits. Solid-state circuitry shall 
conform to the material requirements specified in Subsection 623.02.24. 


The pre-emptor shall be a module which plugs into the controller unit, 
or a separate unit built on a shelf mounted chassis which is connected into 
the controller through an *“‘MS’’ connector. 


The controller shall operate only in the flashing mode when the pre- 
emptor is removed. 


Provide the pre-emptor with timing controls for the intervals shown on 
the plans. Pilot lights shall indicate which interval the pre-emptor is in. 
Provide means to turn the pilot lights on and off. 


Install a momentary contact, normally closed switch in series with the 
track circuit to provide a means to test the pre-emptor. 


Provide relays and flashers as specified for controllers. During pre- 
emption of normal signal operation, the signal lights may be switched by 
the normal load switching devices. 


623.02.22 Operating Voltage. Design traffic signal equipment, 
except pedestrian push buttons, to operate from a 120 V, 60 Hz, AC 
supply. Provide satisfactory operation at voltages from 105 V to 130 V. 


Do not exceed 18 V for the pedestrian push buttons. 
623.02.23 Radio Interference Suppressors. Equip each traffic con- 


troller unit, flasher, and other current interrupting device with a suitable 
radio interference suppressor installed at the input power point. Provide 
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interference suppressors of a design which will minimize interference in 
both broadcast and aircraft frequencies, and a minimum attenuation of 50 
db over a frequency range of 200 kHz to 75 MHz when used in connection 
with normal installations. Hermetically seal the interference suppressor in 
a substantial metal case filled with a suitable insulating compound. Pro- 
vide 10 to 24 nickel-plated brass stud terminals of sufficient external 
length to provide space for connecting two No. 8 conductors, and mount 
so that the terminals cannot be turned in the case. Properly insulate 
ungrounded terminals from each other, and maintain a surface leakage 
distance of not less than 6.5 mm between any exposed current conductor 
and any other metallic part, with an insulation factor of 100 to 200 
megaohms dependent on external circuit conditions. Design suppressors 
for 125% of the total connected load and in no event less than 25 A, 120 
V, 60 Hz, single-wire circuits, and meeting standards of the UL and the 
EIA. 


623.02.24 Traffic Actuated Controllers. 
(a) General Requirements: 


1. Supply a modular controller conforming with NEMA Standards 
Publication, TS2. 


2. Design circuits using MOS or CMOS components. Use components 
of at least two sources of supply. Memory chips that are pro- 
grammed by the manufacturer may be single source. 


3. Design the controller and all associated equipment for use on 120 
VAC, 60 Hz source. 


(b) Controller Construction: 


1. Group and solder individual components to epoxy glass printed 
circuit boards with 60 g or better copper track, forming modular 
plug-in assemblies, internal to the controller, on nonmodular units, 
and in main frame slots on modular units. Provide these assemblies, 
when collectively grouped, with a mean-time-to-failure of not less 
than 3 years. The design life of individual components, under 24 
hour per day operation in the circuit application, shall not be less 
than 5 years. 


2. Power failures between 500 and 1,000 ms shall have no material 
effect on the controller and it shall continue to operate in a normal 
manner. If the power is disrupted in excess of 500 milliseconds, 
when restored, the controller shall resume timing in its programmed 
start-on interval. 


3. Temperature. Design solid state equipment to operate satisfacto- 
rily over the range of —35 to +75 °C. 
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4. 


Humidity. Design solid state equipment to operate satisfactorily in 
up to 95% relative humidity. 


Dust Resistance. Design solid state equipment to prevent dust or 
dirt from entering the enclosed solid state components. 


Microprocessor. The controller’s timing, decision making, and 
control elements shall utilize a stored program microcomputer. The 
microcomputer system shall encompass, but not be limited to, a 
microprocessor unit (MPU), a programmable read-only memory 
(PROM), and a read-alter memory (RAM), which together store the 
computer programs and data necessary to operate the MPU, a clock 
generator that provides MPU timing, a real-time clock that provides 
controller interval timing, flexible input/output circuitry that pro- 
vides interface to traffic sensors and traffic lights, and special 
function commands. 


Inputs/Outputs. Inputs and outputs related to external devices in 
the cabinet shall be related to the pin assignments prescribed by 
NEMA and shall not require cabinet modification for interchange- 
ableness with NEMA controllers. Any special functions required 
for controller operation shall utilize spare pins in the input/output 
connectors as specified by NEMA. 


Controller Sequence Reversal. Provide dual ring controllers capa- 
ble of phase sequence reversal by applying a ground true signal to 


- connector B pins W and X of the controller. Applying ground true 


signal to pin W shall cause the controller to reverse sequence phases 
1 and 2 (lead-lag). Applying ground true signal to pin X shall cause 
the controller to reverse sequence phases 5 and 6 (lead-lag). Apply- 
ing a ground true signal to both pins W and X simultaneously shall 
cause the controller to sequence to phases 2 and 6 before phases 1 
and 5 (lagging left turns). 


System Control. A controller phase type 12 or 22, operating in a 
call to nonactuated mode 1 or 2, with the phase hold active, and the 
walk rest modifier input active, shall rest in a walk dwell condition 
until a yield (release of the phase hold input). Upon a yield make 
the controller capable of timing the pedestrian clearance interval 
followed by the vehicle clearance interval, and all red interval 
without the need for other input control such as a force-off. Make 
the controller capable of responding to yield durations of 500 ms 
and perform the said function. 


623.02.25 Traffic Actuated Controller Cabinet. House each traffic 
actuated controller unit and auxiliary equipment in a weatherproof alumi- 
num, steel, or other approved metal cabinet or cabinets, as shown on the 
plans and as described herein. 
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(a) General Requirements. Provide all cabinets as a complete unit to 
include all shelves, foundations, anchor bolts with template, locks, door 
stops, etc., and to be completely painted as specified on each cabinet 
standard drawing. 


1. Provide weatherproof cabinets properly ventilated, and with a vent 
fan as specified. Make cabinets with each and every door mounted with 
hinges welded to door and jamb. 


2. Furnish the type of cabinet as specified in the contract documents. 


3. Each cabinet must fit the anchor bolt locations and foundations as 
specified on the standard drawings, without modification to the cabinet or 
foundation. 


4. Make cabinet wiring neat and firm and lace or bind all harnesses 
and cabinet wiring together with TY-WRAP or equivalent. 


5. Number and identify terminals according to the cabinet wiring 
diagram. 


6. Furnish wiring diagram prints for each cabinet, reproduced from a 
reproducible drawing provided by the manufacturer, pursuant to Subsec- 
tion 623.01.03. Equip the cabinet with a plasiie envelope to house one or 
more cabinet wiring diagrams. 


7. The cabinet wiring diagram shall show and identify the connectors 
for all equipment and switches, relays, flashers, and signal control bases. 


8. The cabinet wiring diagram shall also have an intersection sketch 
with heads, detectors, and pushbuttons identified and a Signal Sequence 
Chart identified and related to the intersection sketch. 


9. Furnish mechanical relays with clear covers. 


10. (a) Furnish the following terminals, wiring, and switches for all 
cabinets: 


a. A single pole circuit breaker, plug-in type, for control of all power 
to the controller and its auxiliary equipment. Provide a terminal, 
unfused, for neutral side of the power supply line. 


b. Terminal blocks for connection of traffic and pedestrian signal light 
field ‘wires not specified for flashing operation. 


c. Terminal blocks for connection of traffic and pedestrian signal light 
field wires specified for flashing operation. 


d. Terminal blocks for connection of detector amplifiers, detectors, 
and pedestrian pushbutton field wires. 


e. Copper ground strip, mounted and grounded to cabinet wall, for 
connection of all common conductors. 
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f. 


Terminal blocks for connecting cable tie points and intercabinet 
terminations. Also a terminal block or terminal blocks (depending 
on intersection requirements) for terminating the traffic computer 
system interconnect cable. For this block or blocks use telephone 
type Reliable Electric #R66B4-25 or equivalent. 


A two circuit solid state jack mounted flasher, having a minimum 
flashing rate of 50 to 60 flashes per minute. Wire the flasher circuits 
in the cabinet according to the standard auxiliary cabinet equipment 
wiring drawing. 


Convenience Outlet and Voice Communication Phone Jacks: 


(1) Furnish a duplex ‘‘u’’ ground type of convenience outlet for test 
equipment, tools, and lighting. Provide outlet with an integral 
ground fault protection device. 


(2) Furnish 2 phone jacks, identified as ““TMC’’ and “JMC,” 
wired to the interconnect terminal block. (In Las Vegas area 
only. One phone jack in all other areas unless otherwise indi- 
cated on the plans.) 


Switches Behind Police Auxiliary Door: ‘‘Auto-flash’’ switch, iden- 
tified “‘auto-flash,’ wired to de-energize signal light power and 
place signals on ‘‘flash,’ but to keep controller power energized 
during the flash period. When the “‘auto-flash’’ switch is placed in 
the ‘‘flash’’ position, the stop-time device required within paragraph 
(c) ‘‘Conflict Monitor,’ shall be activated to store and display the 
indication that the “‘auto-flash’’ switch was triggered. 


Interior Cabinet Switches: 


(1) ‘‘Main switch,’’ identified ‘‘on-off,’’ wired to de-energize both 
controller and signal light power when switched to “‘off’’ posi- 
tion. 


(2) ‘‘Test switch’’ three position switch (or equivalent) identified 
‘‘auto-off-flash,’’ wired to de-energize controller power during 
‘‘off’’ and ‘‘flash’’ positions. 


(3) The test switch, main switch, voice communication phone 
jacks, and convenience outlet may be combined on a single 
panel and preferably mounted on the cabinet door behind the 
police auxiliary panel. 


Radio line filter or filters for filtering AC + lights and control 
power for solid state light control and controller operation. 


Thyrector or gas filled surge protector for filtering lightning or high 
voltage surges to ground for protection of solid state components. 


(b) Additional Cabinet Equipment. 
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1. Provide cabinet types M-1 and R with a top mounted fan as 
specified. 


2. Provide each Type G cabinet with a top mounted fan only when 
specified on the traffic signal drawings or the Special Provisions. Ventilate 
each Type G cabinet if a fan is not a requirement. 


3. Provide Type M-1 and Type R cabinets with a fluorescent fixture 
and light mounted in the cabinet interior, preferably over the door, at a 
location least likely to be damaged. The length shall be determined by the 
cabinet width. Provide the fixture with an on-off switch operated automati- 
cally with light on when door is opened and off when the door is closed. 


4. Equip each cabinet with a vehicle and pedestrian detector test panel 
located on the inside of the cabinet door, equipped with toggle switches 
and pushbuttons, wired for permitting the introduction of manual calls 
into each controller vehicle or pedestrian detector input. The toggle 
switch, in one position, shall permit calls into the controller for vehicle 
and pedestrian detectors. The toggle switch, in one position, shall discon- 
nect the vehicle and pedestrian detectors and permit calls into the control- 
ler via manual push button actuation. Provide each vehicle and pedestrian 
detector circuit with a separate toggle switch and manual push button. 
Provide toggle switches and push buttons for all future phases and wire to 
the terminal blocks. ; 


5. Equip Type M-1 cabinets with a hook type door stop. Make the 
hook end at least 40 mm long. For Type R cabinets locate a door stop 
device at the top or bottom of the door that will allow securely fastening 
the door opened to 90 and 180 degrees. 


6. Install a conflict monitor as hereinafter described in each traffic 
signal cabinet. 


7. Install load switches as hereinafter described in each traffic signal 
cabinet. 


8. Provide necessary cabinet wiring, connecting cables, and support 
bases for all future vehicle and pedestrian phasing possible for each 
specific controller. Provide phase overlaps when specified on the traffic 
signal drawings. Provide a load switch with each support base for future 
operation. The cabinet wiring diagram shall include clear instructions for 
expansion to the additional phases and all wiring to be changed or 
removed shall be tabulated. It shall not be necessary to add wiring to 
expand phases. 


9. Furnish a local communications interface panel. This panel and its 
purpose is described in Subsection 623.02.27. 


10. Provide terminal blocks for connection of a minimum of 16 loop 
amplifier connecting cables (160 terminals) in each ‘“‘Type R’’ cabinet. 
Other cabinet sizes shall require 20 spare terminal block terminals for 
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future loop amplifiers. Provide additional terminal blocks for loop ampli- 
flier connecting cables required for local traffic computer systems and 
counter detectors. The number of additional loop amplifier connecting 
cables required shall be specified on the traffic signal drawings or in the 
Special Provisions. 


(c) Conflict Monitor. 


1. Make the conflict monitor a self-contained solid state device capable 
of detecting conflicting signal displays and/or improper power supply 
voltage from the controller. 


2. The unit shall monitor for conflicting indications during the green, 
amber, and walk of each phase and be programmable to designate the 
conflicting phases. The unit shall also monitor all red signal sections on 
each approach of each phase; a conflict shall be indicated if all red signal 
lamps on any single approach are dark. All monitoring shall be done on 
the field side of the cabinet wiring terminals. 


3. When the monitor is triggered as a result of sensing conflicting 
indications, or the ‘‘auto-flash’’ switch is switched to ‘‘flash,’’ the monitor 
shall place the intersection into emergency flash, stop time the controller, 
and store and display the conflicting indications experienced at the 
moment of the conflict on the front of the unit. The monitor shall retain 
this operation until reset by a front panel pushbutton. 


4. When the monitor is triggered as a result of sensing a supply voltage 
error, it shall place the intersection into emergency flash and retain this 
operation until reset by the front panel pushbutton or restoration of proper 
power. 


5. The sensitivity of the threshold level shall be 25 +5 VAC. Voltage 
levels above 30 VAC shall be sensed while voltages below 20 VAC shall 
not be sensed. The monitor shall not trigger until the conflict has been 
sensed for more than 100 ms. 


6. All 5 to 8 phase cabinets shall have a conflict monitor wired for all 
eight vehicle and four pedestrian phases. 


7. Make the conflict monitor capable of outputting a ground true signal 
when in a conflicted condition. Wire this output to the communication 
interface panel terminal. 


8. The conflict monitor shall meet the requirements of NEMA Stand- 
ards Publication No. TS1, Part 6. 


(d) Load Switches. 


1. Accomplish the interface between the controller and the vehicle and 
pedestrian signals through solid state load packs. Each load pack shall 
have three solid state switches in a modular assembly for opening and 
closing the connection between applied power and the traffic signals. 
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2. The load switches shall conform in its entirety to the current NEMA 
Standards Publication No. TS1, Part 5. 


623.02.26 Traffic Pre-empting Devices. 
(a) Pre-empt System Designation. 


1. The pre-empt system is intended to identify the presence of desig- 
nated priority vehicles and shall enable such vehicle to remotely cause the 
traffic signal controller to advance to and/or hold a desired traffic signal 
display by using existing controller functions, the control shall be effective 
for a distance of up to 550 m along an unobstructed ‘“‘line of sight’’ path. 
When the optical emitters are equipped with a visible light filter, the 
control is effective for a distance of up to 305 m. The system shall operate 
on a first-come, first-served basis and shall be capable of overriding lower 
priority systems of similar nature while yielding priority to activity such 
as railroad. 


2. The pre-empt system shall utilize optical pulses transmitted at the 
rate of 14.035 +0.25 Hz. 


3. No distinction is made between the various vehicles that are 
equipped with optical emitters. One timing strategy is used to yield the 
same level of priority for all classes of optical emitter equipped vehicles 
unless otherwise provided in the plans or the Special Provisions. 


(b) Functional Elements. Comprise the pre-empt system of four basic 
functional elements. 


1. Optical Emitter Assembly. An emitter and a control for transmitting 
a predetermined signal indicating the approach of the priority vehicle. 


2. Optical Detector. An optical detector capable of directionally 
detecting the predetermined transmitted signal. 


3. Optical Detector Cable. A durable, shielded 3-conductor cable with 
necessary electrical characteristics to carry power to the Optical Detector 
from the Phase Selector and deliver the necessary high quality to the 
Phase Selector. : 


4. Phase Selector. 


a. Equipment for remotely controlling a traffic signal control system 
which controls a set of traffic signal lights. 


b. Operatively couple the equipment to the optical detector and to the 
traffic signal controller. 


c. The equipment shall include sensing circuits for operative coupling 
to the traffic light thereby sensing the phase of the traffic light. 
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d. The equipment shall respond to both the detected direction of the 
predetermined signal and the sensed phase of the traffic light and cause the 
traffic signal controller to operate in a selected phase. 


(c) Pre-empt System Operation. 


1. The system shall, in response to an optically transmitted predeter- 
mined signal of 14.035 Hz or upon the actuation of a test switch, cause the 
traffic signal controller to select and either hold a preselected green 
indication or advance to and hold that green indication. 


2. The system shall not be interposed between the traffic signal control 
unit and the traffic signal light displays. 


3. The system shall cause the traffic signal control unit to select one of 
its available green phases by activation of a combination of its normally 
available inputs such as stop time, manual, force off, manual control 
enable, interval advance, phase omit, and vehicle detector. 


4. The system when activated shall provide a ground true signal to the 
communications interface panel. Where dual pre-emption exists, the sys- 
tem will provide a ground true to the communication interface panel for 
each pre-emption activation. These outputs shall be wired to preempt 1. 


_ 5. The system shall not compromise the existing fail-safe or conflict 
monitoring provisions of the controller. 


6. The equipment manufacturer shall not modify the existing traffic 
control equipment to alter its capabilities beyond adding the remote 
control feature. 


7. The pre-empt system shall not cause the traffic control assembly to 
display any signal for less than is acceptable. 


a. Provide minimum green times on phases that are to be terminated in 
response to a priority demand. 


b. Green displays that appear to be not timed or changes from red to 
yellow to red with no apparent omission of a minimum green display are 
not allowed. 


c. Transitions from green to red without an appropriate yellow change 
interval are not allowed. 


d. Maintain minimum acceptable displays of pedestrian walk and 
flashing don’t walk on phases that are to be terminated. 


8. The system shall cause the controller to advance to and/or hold the 
desired traffic signal display even if the optical energy signals cease before 
the desired display is obtained unless the demand is overridden by a higher 
priority demand. 
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9. The system shall begin the process to allow the traffic signal 
controller to resume normal operation within ten seconds after optical 
energy signals cease or the optical energy signals cease after the desired 
traffic signal display is obtained. 


10. Hold the presence of a priority demand in the system as long as the 
conditions of a valid signal remain present on the called channel. 


11. Design the system so that it can only act upon a priority demand 
for a traffic signal phase or nonconflicting phase pair at any one time. 


12. The system shall not attempt controller manipulation nor retain 
priority vehicle calls during periods of “‘Intersection Flash’’ operation. 


(d) Pre-empt System Component Specifications. 
1. Emitter Assembly (furnished by others). 


a. A pulsed optical energy source with a controlled repetition rate 
producing pulses of relatively fast rise time. 


b. Capable of producing high priority pulses of 14.035 +0.25 Hz as 
determined by the frequency setting of the emitter control. 


c. Controlled by a single on/off switch which requires no other setting 
or adjustments by the operator. The on/off condition indicated by a light 
located adjacent to the on/off switch on the emitter control assembly. 


d. Operate on 10 to 15 V DC input voltage, but not damaged by 
sustained input voltages up to 25 V DC. 


e. Not weighing more than 2.1 kg. 


f. Maximum physical dimensions: 


TEEN GT rr ek a ree ee ae 135 mm 
PEEL GET Pe Rit a FE a ee Fait OF ings Ly, AAA READ AS 170 mm 
A441 Ws eeeneee et nmr oS htt ti et 180 mm 


Operate over an ambient temperature range of —35 °C to +60 °C. 
einai the use of an internal or external heater. 


h. Operate in 0 to 95% humidity. 
i. Current consumption of 5 A maximum. 


j. Not emitting visible light exceeding an average of 0.0003 cd per 
flash when the emitter is equipped with a visible light filter in the 
wavelength range of 380 to 750 nm. 


k. Deliver sufficient optical energy to activate the Optical Detector 
unit up to 550 m. 


2. Optical Detector. 
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a. Use solid state construction. 


b. Make lightweight and with internal circuitry encapsulated in a semi- 
flexible compound to insure moisture resistance. 


c. Make capable of receiving optical energy signals from either one or 
both of two axially opposed directions and providing a single electrical 
output signal. 


d. Include internal circuitry to prevent electrical outputs due to steady 
state ambient light. 


e. Design for easy mounting on mast arms, pedestals, pipes or span 
wires. 


f. Make capable of aiming the sensing inputs for hills, skewed 
approaches or slight curves. 


g. Design to receive power from the Phase Selector equipment and 
have internal voltage regulation between 16 and 40 V. 


h. Make responsive to the Optical Emitter at a distance of 550 m and 
provide delivery of the necessary electrical signal to the Phase Selector via 
up to 305 m of optical detector cable. 


3. Optical Detector Cable. 


a. Provide delivery of necessary quality signal from Optical Detector 
to Phase Selector up to non-spliced distance of 305 m. 


b. Provide delivery of sufficient power to Optical Detector over a non- 
spliced distance of 305 m. 


c. Make of durable construction to satisfy direct burial, conduit and 
mast arm pull, and exposed overhead wire (supported by messenger wire) 
and installation methods. 


d. Do not exceed 60 g/m. 
e. Do not exceed an outside diameter of 8 mm. 


f. Provide with an insulation rating of 600 V, minimum, and a temper- 
ature rating of 80 °C, minimum. 


g. Provide 3 conductors, No. 20, stranded, one for delivery of optical 
detector power, one for optical detector power return, and one for the 
optical detector signal. 


4. Phase Selection Equipment. 


a. Use primary solid state electrical components, but in no case use 
more than four electromechanical relays. 


b. Design for two channel operation with the capability of interfacing 
with an additional phase selector for expansion of channels of operation. 
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c. Make compatible with currently manufactured high priority detec- 
tion equipment to allow expansion to dual priority operation at a future 
date. 


d. Provide with a maximum of 3 standard ‘*MS”’ type connectors, one 
for the main wiring harness to the controller, and one for each channel 
optical detector connection. 


e. Provide a control for adjusting the pulse width of the advance of 
*‘manual’’ pulses. 


f. Make capable of providing signals such as stop time and advance or 
‘‘manual’’ pulses to manipulate the controller to advance to and/or hold 
the desired traffic signal display. 


g. Provide RC digital timing controls for each channel which adjusts 
the time between advance pulses during yellow displays from at least one 
to ten seconds in one second steps. 


h. Provide RC digital timing controls for each channel which adjust 
the time between advance pulses during non-yellow displays from at least 
one to ten seconds in one second steps. 


i. Provide a control that is capable of multiplying the time setting by 2. 


j. Provide solid state indicator light to indicate power on, signal being 
received, channel called, and advance circuit operation. 


k. Make capable of automatically placing a call on a predetermined 
channel after servicing a call on another channel (recall). 


1. Provide switches to control system power, activate ‘‘recall,’’ test the 


phase selector advance operation, and to multiply timing control settings 
by 2. 


5. Pre-empt System Interface. 


a. When additional interfacing beyond 2 external relays is required, 
house it in a pre-empt system interface unit. 


b. Pre-empt system interface unit: 


(1) Provide capability to allow mounting 60 dual terminals rated at 
300 V to allow making connection between internal logic and 
external sources. 


(2) Include provision for mounting up to eight card edge sockets for 
mounting and wiring to the various logic elements of the system 
interface unit. 


(3) Provide one connector to provide input/output connections for 
interfacing with the controller assembly. 
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(4) When more than one interface unit is used in a particular 
installation, individually key the units to preclude connection to 
the wrong harness assembly. 


(5) Construct unit with dimensions not exceeding those of the phase 
selector. 


(e) Reliability. 


1. Provide controller cabinet equipment supplied as part of the remote 
control system meeting the NEMA environmental specifications spelled 
out in current NEMA Standards Publication No. TS1, Part 2: 


‘EAL oa) (el | fit Meat vat Militia eS Te Voltage 
Oh ray 5 16 Sen At OA OC RROD) Se Me Ss! hee ae a Frequency Range 
pL dee Ode ee heer ieee shed Gee A: Power Interruption 
te AsOGre Ji eee i oohay See oe Temperature and Humidity 
OS be? hea Os. ce rpc ener. ep. co eee Transients Power Service 
A SPAS: ON AES fc Se. ee Rete Transients Input/Output Terminals 
SD ee) WAN De ttl Mlle le ts «IN Nondestruct Transient Immunity 
UES NEG If Ed ae Meet ROS arse 9 EL ae) ioe dha Le Vibration 
ives Leb Ss2 o. ek lt ee RA tidy Netra ae Sena. Ye Shock Test 


- 2. All equipment mounted externally to the intersection control equip- 
ment cabinets or the priority vehicle must operate properly under any 
combination of the following environmental conditions without the use of 
internal or external heating devices: 


US he CLE 1 latter by Aptana Soak ihe ae AM Leto bh COs Le —35 to +60 °C 
Relativeyriumiidity £.. eee ea ee Ee 0 to 95% 


(f) Installation. 


1. The pre-empt system equipment manufacturer shall be responsible 
for ‘‘Pre-empt System Design and Documentation.’ Pre-empt system 
design and documentation includes the following: 


a. Design controller interface logic to generate an interface diagram 
that indicates the recommended interface technique. 


b. Provide the installing agency and using agency with interface dia- 
gram. 


2. Install the equipment consistent with the equipment manufacturer’s 
recommended installation procedures and interface diagrams in a neat and 
workmanlike manner. 


3. The equipment manufacturer shall be responsible for “‘Pre-empt 
System Checkout”’ before final acceptance and approval by the purchasing 
and/or using agency (agencies). Pre-empt system checkout includes the 
following: 
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a. Verifying that the system is properly installed per the manufactur- 
er’s recommendations and the interface diagrams as provided by the 
equipment manufacturer. 


b. Verifying that the optical ranges and phase selector timings are 
properly set. 


c. Pre-empt system warranties are put into effect. 


d. Instructing the emergency vehicle drivers or their representative(s) 
in the operation of the system. 


e. Instructing maintenance personnel in routine maintenance of the 
system. 


(g) General. 


1. Manufacturer shall replace or repair, without charge any compo- 
nent parts that prove to be defective within one year after installation. 
Manufacturer shall certify upon request that all materials furnished will 
conform to this specification. 


2. Install the traffic pre-empting devices at the locations shown on the 
plans. 


623.02.27 Local Traffic Computer System Coordination Equip- 
ment. Local computerized traffic control system requirements shall be 
specified in the Special Provisions. 


623.02.28 Time Base Coordination Unit. The unit shall provide for 
coordination of signalized intersections without the use of the interconnect 
cable. The unit shall use the latest technology solid state circuitry as 
specified in the Special Provisions. 


623.02.29 Pre-Timed Controller Units. Controller unit require- 
ments shall be specified in the Special Provisions. 


Only use pre-timed controller units when directed. 


TRAFFIC SIGNALS 


623.02.30 Signal Faces. Provide signal face of the adjustable, col- 
ored light, vertical type with the number and type of sections as specified 
herein or as shown on the plans; providing an indication in one direction 
only; adjustable through 360 degrees about a vertical axis; and mount in 
the manner at the location shown on the plans. 


Unless otherwise shown on the plans, all vehicle signal faces shall 
contain three sections arranged: red-top, yellow-center, green-bottom. 
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Provide pedestrian signals of the international ‘‘HAND/MAN”’ type as 
specified in Subsection 623.02.36. 


Install new vehicular signal faces at any one intersection of the same 
make and type. 


Install new pedestrian signal faces at any one intersection of the same 
make and type. 


Orient vehicle and pedestrian signal mountings so as to provide maxi- 
mum horizontal clearance to the adjacent roadway. 


(a) Optical Units. Each optical unit shall consist of a lens, reflector, 
lampholder, and a clear traffic signal lamp, visible to the traffic to be 
controlled. 


Make lenses of either glass or ultra-violet stabilized polycarbonate 
plastic conforming to ASTM D2473. Plastic lenses shall not distort due to 
heat from the highest wattage lamp required. Provide lamps conforming to 
the ITE Publication, ST-OO8B. 


Candlepower distribution shall conform to ANSI Standard D-10.1. 
Provide signal faces with 305 mm sections. 


_ Provide a 305 mm section with crosshatched lens for all green arrow 
signal indications. Configuration of the arrows shall conform to the 
dimensions shown on the plans. 


Make reflectors of silvered glass or of specular aluminum with an 
anodic coating and conforming to ITE Publication ST-OO8B. 


Lampholders shall conform to ITE Publication ST-OO8B. 


Design each reflector, lens, and hood in such a manner as to reduce sun- 
phantom to a minimum. 


Lamps for existing and temporary 200 mm units shall be 69 W maxi- 
mum, 550 lm minimum initial, clear, 8,000 hour life, 62 mm Light Center 
Length (L.C.L.), 120 V traffic signal lamps. Do not install the 200 mm 
traffic signal heads as permanent equipment but only as temporary equip- 
ment. 


Lamps for the 305 mm units shall be 150 W maximum, 1650 lm 
minimum initial, clear, 8,000 hour life, 76 mm Light Center Length 
(L.C.L.), 120 V traffic signal lamps. 


Position the lamp in the lamp holder to provide lamp filament orienta- 
tion with the open portion of the filament facing upward or as recom- 
mended by the manufacturer of the lamps. 


(b) Housing. The signal face housing, or case, shall consist of an 
assembly of separate interchangeable sections, expandable type for verti- 
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cal mounting without tie rods, substantially secured together in a water- 
tight manner to form a unit. Each section shall house an individual optical 
unit. 


Each section shall be complete with a one piece, hinged door mounting 
for the lens and other parts of the optical system, water-tight gaskets, and 
a simple door-locking device. Mount the optical system so that the various 
parts may be swung open for ready access or removal. Make the sections 
interchangeable and construct so that sections can be removed or added. 
Provide a round opening in the top and bottom of each head to receive 13 
mm supporting pipe frame. Make parts of the housing, including the doors 
and end plates, of die cast or permanent mold-cast aluminum conforming 
to ITE Publication ST-008B, and provide all parts clean, smooth and free 
from flaws, cracks, blow holes, or other imperfections. 


Provide exposed bolts, screws, hinge pins, door-locking devices and 
other hardware of stainless steel. Provide interior screws and fittings of 
stainless steel or approved nonferrous, corrosion resistant material. 


Make gaskets, including door, lens, and reflector gaskets, but not 
including lampholder gaskets, of neoprene. Make lampholder gaskets of 
material not affected by heat. The lampholder gasket will not be required 
when the lampholder is not in direct contact with the glass reflector. 


Wire lampholders so that a white wire will be connected to shell of the 
lampholder and a black or colored wire to the bottom or end terminal of 
the lampholder. These wires shall, in turn, be connected to the terminal 
block mounted inside at the back of the housing. Provide the terminal 
block with sufficient screw type terminals so as to terminate all field wires 
and lamp wires independently, with separate screws. Permanently identify 
the terminals to which field wires are attached or use color coded wiring to 
facilitate field work. 


Use lampholder wires of No. 18, or larger, 600 V, appliance wiring 
material (AWM), with 0.75 mm thickness thermoplastic insulation rated 
105 °C or with insulation that conforms to MIL-W-16878 D, Type B, with 
vinyl nylon jacket rated 115 °C. 


Mark the manufacturer’s name or trademark, wire size, insulation type- 
letter designation and temperature rating on the insulation or submit a 
Certificate of Compliance conforming to the provisions in Subsection 
106.05, by the manufacturer with each shipment of traffic signal head 
units. 


Provide each lens with a removable hood, conforming to ITE Publica- 
tion ST-008B, 1.3 mm minimum thickness, of sheet aluminum of the full 
circle type completely closed, except at the ends. Make hoods for 200 mm 
section a 180 mm minimum length and for 305 mm section a 240 mm 
minimum length unless otherwise shown on the plans. Make hoods with a 
minimum downward tilt of 3.5 degrees. 
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Construct each signal section in such a manner that structural failure of 
the housing will not occur with a wind load pressure of 1200 Pa on the 


projected area of the complete signal face housing, including back plate 
and hoods. 


623.02.31 Directional Louvers. Where shown on the plans, furnish 
and install louvers in signal hoods. Construct directional louvers so as to 
have a snug fit in the signal hoods. Construct the outside cylinder of 0.8 
mm sheet steel and construct the vanes of 0.4 mm sheet steel or construct 
the cylinder and vanes of ASTM B209, 3003-H14 aluminum alloy of 
similar construction. Thickness dimensions and arrangements of vanes 
shall be as shown on the plans. 


623.02.32 Back Plates. Construct back plates of ASTM B209, 
3003-H14 aluminum alloy sheet 1.3 mm minimum thickness, and of the 
dimensions shown on the plans. 


Where a back plate consists of 2 or more sections, fasten the sections 
with rivets or with aluminum bolts, peened after assembly to prevent 
loosening. 


Provide mast arm mounted, bracket mounted, and post top signal heads 
and programmed visibility signal heads with back plates. 


No background light shall show between the backplate and the signal 
face or between sections. 


623.02.33 Signal Head Mounting. Support bracket mounted signal 
heads, as shown on the plans, by mounting brackets consisting of water- 
tight assemblies of 40 mm standard steel pipe and malleable iron, ductile 
iron, or brass pipe fittings. Set members either plumb or level, symmetri- 
cally arrange, and securely assemble. Construct so that all conductors are 
concealed within the assembly. 


The dimensions of mounting brackets between the axis through the 
center of the terminal compartment, or slip-fitter, shall not exceed 280 
mm, except where required to provide proper signal head alignment. 


At each signal location, unless otherwise shown on the plans, construct 
a terminal compartment into the mounting brackets. Fit each compartment 
with a terminal block containing 12 poles, each with two screw type 
terminals. Each terminal shall accommodate at least five No. 14 conduc- 
tors. Provide a raintight cover, giving ready access to the terminal block. 
Make the terminal compartment from bronze of sufficient strength to 
remain intact in the event the pole is knocked down. Make slip-fitters, 
where used without integral terminal compartment, of cast-iron or bronze. 


For post-top mounting of bracket mounted signals, cast the terminal 
compartment with an integral slip-fitter. For post-top mounting of a one 
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way signal head, a slip-fitter without a terminal compartment may be 
used. Slip-fitter shall fit over a 100 mm standard pipe or 115 mm outside 
diameter end of tapered standard pipe. Provide each slip-fitter with 2 rows 
of steel set screws, with 3 screws in each row to secure the assembly in 
plumb position. Set screws are to be cadmium plated. 


Where signal heads are side mounted on poles, design the terminal 
compartment to bolt securely to the pole. 


Equip signal heads with positive brass lock rings and fittings designed to 
prevent heads from turning due to external forces. Provide lock ring and 
connecting fittings with serrated contacts as shown on the plans. 


Equip signal head assembly for suspension from mast arm with a slip- 
fitter as shown on the plans. 


Do not install signal heads at any intersection until all other signal 
equipment, including the controller, is in place and ready for operation at 
that intersection, except that the signal heads may be mounted if the faces 
are not directed toward traffic or if the faces are covered. 


623.02.34 Vehicle Detectors. Unless otherwise specified in the 
plans, use vehicle detectors of the “‘inductive loop’’ type. 


(a) General. The term ‘‘inductive loop detector’’ applies to a complete 
installation consisting of a conductor loop or group of loops installed in 
the roadway, as shown on the plans, lead-in cable and a sensor unit with 
power supply installed in a traffic signal controller or traffic count station 
cabinet. 


The sensor (amplifier) unit shall be an electronic device capable of 
providing closure of an output circuit when a vehicle stands or passes over 
a loop or one of several loops connected to the input circuitry of the sensor 
unit. 


(b) Performance Characteristics. Sensor units shall provide an output 
closure for each vehicle passing through the response area of the loop at 
speeds up to 120 km/h and shall also provide an output closure of at least 
three minutes duration when a vehicle is occupying the response area of 
the loop. 


(c) Sensor Unit Construction. House each sensor unit in a metal case. 
Sensor units may be furnished with either an integral power supply or a 
separate power supply common to more than one sensor unit. 


Provide sensor units to be installed in a common cabinet with a fre- 
quency difference so as not to interfere with the operation of other sensor 
units installed in the same cabinet. 


In multiple loop installations, wind loop conductors to be connected to 
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the same sensor unit in the same direction. Connect no more than 4 loops 
to a single sensor unit. 


All input and output circuits for each unit with an integral power supply 
shall enter via a single connector, type and circuitry for which shall be as 
shown in the following table. Provide each connector for modular-type 
units with either threaded shell or spring-loaded latch locking. 


CONNECTOR CIRCUITRY FOR INDUCTIVE LOOP 
DETECTOR SENSOR UNITS 


Inductive Loop Type 
MS Connector Circuit -1 Pin 
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RCC Onitach Paris AAs a see SI CO ee a Se F 
Mic ER OUT 1 tee het ae ee OER ERUMORE 8 rk ae ae 5 G 
PION ee Me by eG on cee ec lel s o ctcthicie aut aie cade ane ceubmtehe gee tenia ence Mean ane ners AMM te ae | 


Mount pilot lights and meters on the front panel of the sensor unit or the 
‘sensor power source assembly. Fuse the input power. 


Do not mount capacitors or inductors necessary for loop tuning external 
to the loop detector sensor unit. 


The units shall not be affected by transient voltages or voltage variations 
of +10%. 


Provide each sensor unit with a fail safe feature that provides a continu- 
ous call when the loop is either open or shorted out. 


After a power interruption the units shall return to normal operation 
within five minutes. 


Provide a separate sensor unit, control unit, or amplifier for each 
direction of travel and for each left turn lane. 


Provide each unit with a light or meter to indicate when the detector is 
ready to detect vehicles. 


Each detector shall operate over the voltage range specified in Subsec- 
tion 623.02.22. 


Circuitry shall be solid-state except for output relays. 
Output relays, if used, shall be normally closed. 


Design units to provide ease of maintenance with easily accessible 
electronic components. 
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Each detector shall provide positive vehicle detection without readjust- 
ment from —18 to +70 °C. 


Units shall use printed circuit boards designed to facilitate identification 
of components. This shall be done by either part identification markings 
or by providing a pictorial diagram showing physical location and identifi- 
cation of each component. Each printed circuit board shall have the 
following minimum quality requirements: NEMA Grade G-10 glass cloth 
base epoxy resin board, 1.6 mm minimum thickness, organic solder 
masking and gold plated contacts. Intercomponent wiring shall be copper 
track with a minimum mass of 600 g/m’. Design printed circuit such that 
components may be removed and replaced without permanent damage to 
boards or tracks. 


Sensor unit amplifiers shall conform to the following: 
1. Type I Loop Amplifier. 


a. Design the sensor unit with one sensor in one frame to control one 
loop system. 


b. The unit shall have a switch frequency separation when used on 
identical loops. 


c. The unit shall have a tuning switch or knob. The switch shall 
provide for resetting the unit and have an operation position. 


d. The unit shall have a sensitivity switch which may be used to 
minimize calls for adjacent lane vehicles. 


The sensor unit shall be digital in its timing modes. 


ie 


Type II Loop Amplifier. 


a. The sensor unit shall be two channel, shelf mounted. 


Ss 


Two channel units shall have two MS connectors, one for each 
channel, wired according to Subsection 623.02.25(b)10. 


c. The unit shall have internal circuitry to prevent cross talk or 
spurious signals induced between the loops it controls. 


d. The unit shall have switches for frequency selection between units. 
Type III Loop Amplifier. 


a. The unit shall have circuitry and controls for individual selection of 
delay or extension timing on each channel. Delay timing shall be 
adjustable from zero to 31 seconds in one second increments. Make 
extension timing adjustable from 0.0 to 7.5 seconds in 0.5 second 
increments. Locate controls on the outside of the unit. 


b. Use pins “‘T’’ and ‘‘J’”’ on the MS connectors to provide control of 
delay and extension timing by external devices. 
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Cc. 


Provide advance detectors with Type III loop amplifiers. 


Single unit loop amplifiers may be supplied in lieu of multichannel 
amplifiers if all other functions of this Subsection are met. 


The sensor unit shall operate with both channels connected to one 
loop in the extension timing mode. 


Type IV Loop Amplifiers. 
The sensor unit shall be a 4 channel device, shelf mounted. 


The unit shall have internal circuitry to prevent cross talk or 
spurious signals induced between all loops it controls. 


The unit shall have switches for frequency selection between units. 


(d) Construction Materials. 


1. 


The conductor for each inductive detector loop shall be continuous, 


unspliced, Type XHHW-USE or Type KHHW-2-USE, No.12 seven 
strand, copper wire. 


Twist lengths of loop wires that are not imbedded in the pavement with 
at least 5 turns per meter between roadway and pullbox. Splice between 
loop wire and detector cable in the pullbox in a satisfactory manner. 


Where detector lead-in cables are spliced or are spliced to loop conduc- 
tors or magnetometer detector leads, solder the splices by the hot iron, 
pouring, or dipping method. Do not open flame solder. Join conductors by 
the use of UL listed pressure connectors or other approved method. 
Insulate splices by one of the following methods: 


a. 


Thermosetting Epoxy Compound. Pour a 2 part liquid thermoset- 
ting self-curing epoxy resin, where the 2 parts are mixed just before 
use, into molds of dimensions suitable for the splice. 


Thermosetting Polyurethane Compound. Pour a2 part liquid ther- 
mosetting self-curing polyurethane resin, where the 2 parts are 
mixed just before use, into molds of dimensions suitable for the 
splice. 


Handcrafted Insulation. Handcrafted insulation shall consist of the 
following steps: 


(1) Completely cover the splice with an electrical insulating coating 
and allow to dry. 


(2) Apply one layer of high voltage tape half-lapped. High voltage 
tape shall be self-fusing, designed for use on rubber, synthetic, 
or plastic insulation and shall have a minimum thickness of 0.65 
mm. 


(3) Apply electrical insulating coating and allow to dry. 
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(4) Apply one layer of PVC tape, half-lapped. 
(5) Apply electrical insulating coating and allow to dry. 


(6) Loop detector lead-in cable, from the pullbox adjacent to the 
loop to the field terminals in the cabinet, shall consist of two 
No. 12 solid copper conductors with each conductor insulated 
with 0.8 mm minimum, high molecular weight, heat stabilized, 
colored polyethylene, conforming to ASTM D1248, Type I, 
Class B, Grade 4. Twist the conductors together with approxi- 
mately 6 turns per meter. Use nonhygroscopic fillers to form a 
firm compact cylindrical core. Apply a nonhygroscopic core 
tape spirally over the core. Provide the cable with an outer 
jacket consisting of extruded, black, polyvinyl chloride con- 
forming to ASTM D1047. The cable shall conform to the IMSA 
Specification 19-2. 


(7 
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The loop detector lead-in, from the field terminals in the cabinet 
to the sensor unit, shall conform to one of the following: 


(a) A twisted pair of No. 22, or larger, conductors conforming 
to the requirements for cabinet wiring. 


(b) A cable containing 2 No. 22, or larger, copper conductors 
with each conductor insulated with 0.4 mm minimum poly- 
ethylene or polypropylene. Twist the conductors and pro- 
tect the twisted-pair with a shield of tinned copper-brass or 
aluminum-polyester. Ground the shield at one end of the 
cable. Provide the cable with a chrome vinyl outer jacket 
with a minimum thickness of 0.7 mm. 


Make cable splices only in pull boxes. Solder splices in the lead-in 
cable. After soldering, apply rubber-type tape equal to Scotch 130, 1.5 
times the thickness of the conductor insulation, then totally cover rubber- 
type tape in half-lap with insulating tape equal to Scotch 33. All taping 
material shall cover 50 mm each side of splices. 


Loop detectors may consist of a Type THHN-USE No. 14 stranded loop 
wire encased in a flexible vinyl plastic or polyethylene tubing with an 
inside diameter of 5 mm, a minimum wall thickness of 0.8 mm and a 
minimum outside diameter of 6 mm. The tubing shall be capable of 
resisting deterioration from oils and solvents. The tubing shall also be 
highly abrasion resistant and a smooth bore. Insert the wire into the vinyl 
plastic or polyethylene tubing for the full length from the point of splicing 
and place into the slot with the number of turns as shown on the plans. At 
the time of placing the loop wire in the sawed slots, seal the ends of the 
tubing to prevent any entrance of moisture into the tubing. 


(e) Installation Details. Installation and tests shall conform to the 
details and notes shown on the plans. 
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Unless shown otherwise each loop shall consist of three turns of 
conductor as specified in subparagraph (d) of this Subsection. 


Adjust loop detector layouts on concrete pavement to avoid the trans- 
verse weakened plane joints. 


Saw cut slots in pavement. Chip off sharp edges and 90 degree corners. 
Blow saw cuts clean and dry with compressed air to remove all excess 
moisture and debris before installing inductive loop detectors. For repair- 
ing damaged saw cuts, clean away all loose spalled material from saw cut, 
chip back to sound asphalt concrete or Portland cement concrete and clean 
all loose material from loop wire. 


In addition to the required tests, check each detector loop before filling 
slot with epoxy or sealant as follows: 


1. Test each loop for continuity. 


2. Insulation test for each loop to ground shall not be less than 10 


megaohms, using an approved insulation testing device (see Subsec- 
tion 623.02.14). 


Fill the slots with sealant to within 3 mm of the pavement surface. Place 
the sealant at least 25 mm thick above the top conductor in the saw cut. 
Before setting, remove surplus sealant from the adjacent road surfaces 
without the use of solvents. The sealant shall conform to Subsection 
W20-9.0). 


Continuously run conductors of all loops to be operated by each sensor 
unit, without splices, to the nearest pull box. Join the loops in the pull box 
in combination of series and parallel so that optimum sensitivity is 
obtained at the sensor unit. Do not make final splices between loops and 
lead-in cable until the operation of the loops under actual traffic conditions 
is approved. 


Splice all loop conductors for each direction of travel for the same phase 
of a traffic signal system in the same pull box, to a cable which runs from 
the pull box adjacent to the loop detector to a sensor unit mounted in the 
controller cabinet. 


Terminate all loop conductors for traffic counters in a pull box or on a 
terminal strip in the traffic count station cabinet when such a cabinet 1s 
installed. 


Identify and band conductors for inductive loop traffic signal and traffic 
counting installations in pairs, by lane, in the pull box adjacent to the 
loops and near the termination of the conductors in the controller or traffic 
count station cabinet. In the pull box also identify each loop at the 
beginning and ending of each pair. Bands shall conform to Subsection 
623.02.09. 
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Install the loop detector conductors before placing the final surface 
course on new paving projects. Install the conductors as shown on the 
plans, in the compacted layer of asphalt concrete immediately below the 
uppermost layer. 


Do not provide sensor units for inductive loop traffic counting installa- 
tions. 

623.02.35 Pedestrian Push Buttons. Furnish and install pedestrian 
push buttons and signs of substantial tamper proof construction. 


Provide a weatherproof assembly and so construct that it will be 
impossible to receive any electrical shock under any weather conditions. 


Supply pedestrian push button switch with a phenolic enclosed precision 
snap-acting type, switching unit, single-pole, double-throw, with screw 
type terminals, rated 15 A at 125 V, AC, and with the following character- 
istics: 


Provide switching unit with a stainless steel, or other approved material, 
plunger actuator and provide with U-frame to permit recessed mounting in 
push button housing. 


Switch shall have an operating force of 2.5 to 3.5 N and a minimum 
release force of 1.0 N. 


Pretravel shall be 0.4 mm maximum. 
Overtravel shall be 5.5 mm minimum. 
Differential travel shall be 0.01 mm to 0.05 mm. 


Where a pedestrian push button is attached to a pole, shape the housing 
to fit the curvature of the pole and secure to provide a rigid installation. 
Provide saddles to make a neat fit when required. 


Where a pedestrian push button is to be mounted on top of a 65 mm 
diameter post, provide the housing with a slip-fitter fitting and screws for 
securing rigidly to the post. 


Install push button and sign on the crosswalk side of the pole. 


Point arrows on push button signs in the same direction as the corre- 
sponding crosswalk. 


Make pedestrian push button signs of porcelain enameled metal. 
623.02.36 Pedestrian Signals. Pedestrian signals shall conform to 
the following: 


(a) Messages. Messages shall be lunar white ‘“‘MAN”’ and Portland 
orange “‘HAND”’ conforming to the ITE Standards: ‘‘Pedestrian 
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(b) 


Traffic Control Signal Indications” and the MUTCD. Make the 
height of each symbol not less than 250 mm and the width of each 
symbol not less than 165 mm. 


Types. Make pedestrian signal faces a one piece jack mounted 
plug-in plastic module in which the formed neon symbols and grid 
neon tubing are integrally molded and positively positioned with 
relation to the internally screened message plate. The molded poly- 
carbonate module shall plug in for operation without requiring tools 
or additional wiring. 


Fluorescent tubes and incandescent bulbs in such fixtures are 
approved for use when such tubes or bulbs are capable of cold 
instant start, and have methods of removing interior heat from the 
signal Unit. Size all such fixtures employing neon tubes, fluorescent 
tubes, or incandescent bulbs so as to be distinguishable in daylight 
from a distance of 30 m. 


Provide each signal with an ‘‘egg crate type’’ visor designed to 
eliminate sun phantom. 


(c) Housing. Make the housing of cast aluminum or ASTM B209, 


(d) 


3003-H14 sheet aluminum alloy with finish on both sides, and make 
3 mm thick minimum at the points of support. 


Make the housing for pedestrian signals dustproof, weatherproof, 
and corrosion resistant and provide for easy access to, and replace- 
ment of, all components. 


Make the housing suitable for either post-top or bracket mounting. 


Hoods. Make the hood of material similar to the housing. Extend 
the top of the hood a minimum length of 150 mm at the top and 125 


‘mm at the bottom when measured from the surface of the lens. 


Make the front normal to the top. 


(ec) Transformers. Provide transformers of the protected outdoor type 


and of the proper size for the length of tubing with the label of UL 
or Electrical Testing Laboratories. 


Provide a separate transformer for each of the ‘““MAN”’ and the 
‘““HAND”’ indications. 


Transformers shall have a power-factor of 90% and shall provide 27 
mA minimum current. 


Solid state neon type signals with ‘‘Hand/Man”’ symbols may be 
furnished in lieu of transformer types only if indicated on the plans 
or in the Special Provisions. 


(f) Conductors. Make high-voltage wiring between the gas tubes and 


the secondary side of the transformer with Gas Tube Sign and Oil 
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Burner Ignition Cable, Type GTO-15 labeled by UL. 


Other conductors shall be No. 14, or larger, with 0.8 mm minimum 
Type TW insulation. 


(g) Switch. Mount a fused switch consisting of two cartridge fuses 
and a lever for disconnecting the fuses for pedestrian signals within 
the signal housing and connect to de-energize the transformer 
primary circuit. 


(h) Relays. Place all relays for operation of the pedestrian signals in 
the controller cabinet. 


(i) Fasteners. Make the machine screws, studs, and washers of either 
plated brass, stainless steel, or other corrosion resistant material. 


(j) Gaskets. Provide gaskets as required to make the unit raintight and 
dust-tight. 


(k) Finish. Paint the outside of the housing and hood according to 
Section 614. 


(1) Terminal Block. Mount a terminal block as specified in Subsection 
623 .02.30(b), in the unit for field wiring. 


623.02.37 Programmed Visibility Traffic Signal Heads. Pro- 
grammed visibility traffic signal heads and the installation thereof shall 
conform to Subsections 623.02.30, 623.02.32, and 623.02.33, except the 
provisions in Subsection 623.02.30(a), and the eighth paragraph in Sub- 
section 623.02.30(b), shall not apply. 


Make the visibility of the signal indication adjustable within the signal 
head to fit the lane or lanes in which traffic is to be controlled. 


External illumination shall not cause a signal indication nor shall a 
Signal indication in one signal head cause a signal indication in another 
signal head. 


Each section of a signal face shall provide a 35 mm diameter, round or 
arrow indication. Color and arrow configuration shall conform to ITE 
Publication ST-008B. 


Provide each section with a sun visor. 


The indication of each signal head, when unprogrammed, shall be 
visible from anywhere within 15 degrees of the optical axis. Provide 
signal head capable of being preset at angles between 9 degrees above and 
9 degrees below the horizontal and be preset at 5 degrees below the 
horizontal, unless otherwise specified. 


The signal head with the yellow indication, before programming, shall 
provide a minimum candlepower of 2,500 cd in the direction of the axis 
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and a maximum candlepower of 100 cd at 15 degrees horizontally in each 
direction from the axis. Provide said signal head with yellow indication 
capable of being programmed so that a minimum candlepower of 2,500 cd 
can be directed along the optical axis and a candlepower of less than 100 
cd directed at 0.5 degrees horizontal from the axis and no measurable light 
is directed from one degree to 15 degrees horizontal from the axis. Under 
the same conditions, the candlepower of the red indication shall be at least 
19% of the yellow indication and the candlepower of the green indication 
Shall be at least 38% of the yellow indication. 


Lamps for the signal units shall be 150 W, 120 V, incandescent lamps 
with a minimum average rated life of 6,000 hours. 


During daylight, the signal indications shall be visible only in those 
areas or lanes designated. During dusk and darkness, a faint glow visible 
to the side will be permissible. 


Provide dimming devices to gradually reduce the candlepower of each 
signal head for nighttime operation to approximately 15% of that for 
daytime operation. 


Program the head as provided by the manufacturer. 


- 623.02.38 Traffic Signal Signs. Traffic signal signs shall conform to 
the requirements of permanent signs in Section 627. 


623.02.39 Protective/Permissive Left Turn Signal Heads. Furnish 
and install the protective/permissive left turn signal heads (cluster type) 
for mast arms and accompanied five section bracket mounted heads. 


Furnish and install the R10-5d(s), sign unless otherwise indicated on the 
plans. 


LIGHTING 


623.03.01 High-Intensity-Discharge Luminaires. Provide high- 
intensity-discharge luminaires of the enclosed type with horizontal burn- 
ing lamp and slip-fitted for horizontal mounting on 50 mm pipe. Provide 
luminaires of either a semi-cutoff or a cutoff type, as indicated on the 
plans, and provide with a high pressure lamp. Provide semi-cutoff lumi- 
naire with a refractor and cutoff luminaires with a flat lens. 


Before energizing a luminaire, set the lamp socket in the proper location 
for the required light distribution according to the manufacturer’s instruc- 
tions, and level the luminaire. 


Each luminaire shall consist of a housing, reflector, terminal strip, 
refractor or a lens, a lamp socket and lamp, and an integral ballast. Glare 
shields are not required unless indicated on the plans. 


[ 563 ] 


623 SIGNALS AND LIGHTING 


Fabricate all parts of the luminaire from corrosion-resistant materials. 


Fabricate each housing from aluminum by either diecasting or forming. 
Housings that are painted shall withstand a 1,000 hour salt spray test as 
specified in ASTM B117. Fabricate glare shields when required from the 
Same materials as the luminaire. 


The reflector may be a separate unit or may be integral with the housing. 
Provide specular reflector surface and protect by an electrochemically 
applied anodized finish. The reflector configuration shall reflect a mini- 
mum of light through the arch tube of the lamp. 


Mount each refractor or flat lens in a frame that is hinged to the housing 
and secure with a spring loaded automatic latch. Gasket the joint between 
the frame or reflector and the housing. Make each refractor of heat- 
resisting glass or polycarbonate material as indicated on the plans. Make 
each flat lens of heat and impact resistant glass. 


Each lamp socket shall be a porcelain enclosed mogul-multiple type. 
The shell shall contain integral lamp grips to insure electrical contact 
under conditions of normal vibration. Mount the socket in the luminaire in 
a manner to permit presetting a variety of specific light distribution 
patterns. Weld the socket leads to the screw shell and spring-loaded center 
contact. Provide socket rated for 1,000 W and capable of withstanding a 6 
kV high potential test. 


The optical system (reflector, refractor or flat lens lamp socket and 
lamp) shall be a sealed chamber with provision for filtered breathing. 
Breathing shall permit intake and exit of air into or from the chamber as a 
result of expansion or contraction of air in the chamber due to lamp heat. 
Accomplish filtering by either a separate filter or a filtering gasket. 


Terminate field wires connected to the luminaire on a barrier type 
terminal block secured to the housing. Provide captive terminal screws 
equipped with wire grips for wire up to No. 6. Prewire all components to a 
single strip assuring that field connections are made to clearly identified 
line terminals. 


Each integral ballast shall be as specified in Subsection 623.03.13. 
Where the components are mounted on a down-opening door, hinge and 
secure the door separately from the refractor or flat lens frame. The door 
shall be easily removable and replaceable. Secure the door to the housing 
in a manner to prevent accidental opening. 


Provide in-line fuse holders for all luminaires either in base of pole or in 
signal controller cabinets. 


623.03.02 High Pressure Sodium Luminaires. Furnish each high 
pressure sodium luminaire with a 100 W, 250 W, 400 W, 1,000 W or 
other wattage high pressure sodium lamp as indicated on the plans. 
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The light distribution for luminaires shall correspond to the IES type 
shown on the plans. 


Operate the lamp at the wattage necessary to produce 9,500 Im with the 
100 W lamp, 27,500 Im with the 250 W lamp, 50,000 lm with the 400 W 
lamp and 140,000 Im with the 1,000 W lamp. 


623.03.03 Soffit and Wall Luminaires and Lamps. Provide soffit 
and wall luminaires of the type or types specified. 


Provide weatherproof and corrosion resistant soffit and wall luminaires. 
Installation details and minimum light distribution shall be as shown on 
the plans. 


Each flush-mounted soffit luminaire shall consist of a cast metal body, a 
prismatic refractor mounted in a door frame, a prismatic glass reflector 
and a socket. Provide the body with a continuous anchor ring and with 
four 50 mm conduit hubs. Hinge, gasket, and secure the door frame 
assembly to the body by at least 3 machine screws. Clearly identify the 
refractor as to “‘street side’’ and key so as to fit into the frame in only one 
way. 


Unless otherwise specified, furnish each flush mounted soffit luminaire 
with an integral ballast mounted on a bracket so constructed that the light 
center of the lamp is within 13 mm of the light center location for which 
the luminaire is designed. | 


Enclose and gasket each pendant soffit luminaire, and furnish with 
aluminum finish, 20 mm top-tapped head, stepped or fluted reflector, and 
refractor attached to reflector. Provide the reflector with a specular anod- 
ized aluminum finish. Make the refractor of heat-resistant acrylic plastic 
or glass. Hinge and latch the optical assembly for lamp access and provide 
with a safety chain. 


Furnish each pendant soffit luminaire with a 3.2 mm minimum thick- 
ness, metal box (maximum dimensions of 200 mm by 230 mm by 280 
mm) for housing the ballast for the luminaire. Provide the box with a 
gasketed cover with 2 captive screws and hinges to prevent dropping. 
Hotdip galvanize the box. 


Each wall-mounted luminaire shall consist of a cast metal body of the 
dimensions shown on the plans. The lens frame shall be gasketed and 
allow servicing without detachment from the body. 


Give cast metal bodies made of aluminum, which are to be flush 
mounted in concrete, a heavy coat of alkali-resistant bituminous paint on 
all surfaces to be in contact with concrete. The paint shall conform to 
MIL-P-6883. 
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Unless otherwise specified, furnish each soffit luminaire and each wall 
luminaire with a hard glass type, 150 W, high pressure sodium vapor 
lamp, with a minimum average rated life of 24,000 hours. 


623.03.04 Sign Lighting Fixtures—High Pressure Sodium. Use 
High Pressure Sodium (HPS) lamps for roadway lighting. 


Do not employ luminaires in such a manner as to cause: poor letter 
contrast, color washing, glare, snow collection or hide signage from 
traffic. The minimum acceptable uniformity ratio for HPS lamps 
employed in the signage shall be 4. 


Protect HPS lamps for signs from weather or physical damage within 
the luminaires, and provide single or double fused at the fixture ballast. 


Where signs are illuminated and not sourced by a stand-by generator or 
other emergency power methods, provide quartz re-strike lamps. 


623.03.05 Sign Switches. Provide each sign illumination installation 
with a disconnect switch mounted on the sign standard or structure, as 
shown on the plans. 


Use NEMA Type 3R enclosure for the sign switch. Galvanize or 
provide with a factory applied rust resistant prime coat and baked enamel 
finish coat, in lieu of galvanizing. Provide with top hinged cover, hasp for 
sealing cover, and provisions for locking the handle in the “‘On’’. and 
‘“‘Off’’ positions. Furnish padlocks for.all sign switch enclosures. 


When specified in the Special Provisions, provide a circuit breaker in 
lieu of the above fused switch. Circuit breakers shall meet the require- 
ments under Subsection 623.02.11, and shall conform to the requirements 
of the NEC to protect conductors and equipment. Fuse switch or circuit 
breaker protect each ‘hot leg’ (potential to neutral or derived neutral). 
Provide multiple pole circuit breakers with a common trip. 


If the sign structure is to be painted, paint the sign switch or circuit 
breaker enclosure the same color as the sign structure on which it is 
installed. 


623.03.06 Flashing Beacons. Install flashing beacons where shown 
on the plans. Unless otherwise specified on the plans, each beacon shall 
consist of a single section traffic signal head, conforming to Subsection 
623.02.33, with yellow or red lens as shown on the plans. Mounting of 
beacons, including span-wire mounting if required, shall be as shown on 
the plans. 


Each flashing beacon control unit shall consist of a switch, 10 A plug 
fuse, flasher, and terminal block housed in a single enclosure. 
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Use NEMA Type 3R enclosure and provide with top hinged cover, dead 
front panel, and a hasp for sealing cover. Furnish padlocks for all 
enclosures. 


Provide the enclosure with factory applied, rust-resistant prime coat and 
baked enamel finish coat. Apply 2 coats of aluminum paint as specified in 
Subsection 623.02.16. The enclosure may be hot-dip galvanized in lieu of 
painting. 


Provide switches of 10 A, toggle type, single-pole, 2 wire, 120 V, AC, 
and mount at the top and center of the dead front panel. 


When shown on the plans or specified in the Special Provisions, install a 
15 A circuit breaker, conforming to Subsection 623.02.11, in lieu of the 
control switch and 10 A plug fuse specified above. 


The flasher shall be solid-state device of adequate capacity and shall 
have no contact points or moving parts. 


Use flashers providing 50 to 60 flashes per minute with a 40% to 60% 
duty cycle. 


Use flashers providing for 2 circuit, alternate operation of beacons and 
furnish with plug-in mounting. 


Use terminal blocks rated at 15 A, 600 V, molded from phenolic 
material and of the barrier type with plated brass screw type terminals and 
integral type marking strips. 


Provide workmanship and materials equal to that of first class electrical 
instruments. 


When flashing beacons are installed adjacent to or in conjunction with a 
traffic signal system, install the flasher control in the controller cabinet 
unless otherwise shown on the plans. 


Mount the sign panel on cantilever flashing beacons using galvanized 
commercial quality 8 mm diameter hexagonal head bolts and nuts, galva- 
nized flat washers, and lock washers with a fiber washer contacting the 
face of the sign panel. 


623.03.07 Photoelectric Controls. Provide photoelectric controls, 
as specified in the Special Provisions or as shown on the plans capable of 
switching multiple lighting systems directly or of switching series lighting 
systems through a high voltage controller. 


(a) Types. The types of photoelectric controls shall be as follows: 


Type I photoelectric control shall consist of a photoelectric unit and a 
contactor in a single weatherproof housing. 
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Type II photoelectric control shall consist of a photoelectric unit in a 
weatherproof housing and a separate contactor located in a traffic signal 
controller cabinet. 


Type III photoelectric control shall consist of a photoelectric unit and a 
separate contactor, each in a separate weatherproof housing. 


Type IV photoelectric control shall consist of a photoelectric unit in a 
weatherproof housing which plugs into an EEI-NEMA twist lock recep- 
tacle integral with the luminaire. 


Provide a switch to permit manual operation of the lighting circuit for 
each Type I, Type II, and Type III photoelectric control. Provide switches 
of the single-hole mounting toggle type, single-pole, single-throw, rated at 
12 A, one hundred 125 V. Furnish switches with an indicating nameplate 
reading ‘‘Auto-Test’’ and connect in parallel with the load contacts of the 
photoelectric unit. 


(b) Equipment Details. 


1. Photoelectric Unit. The photoelectric unit shall provide an output 
in response to changing light levels. The response level shall remain stable 
throughout the life of the control unit. Components of the unit shall not 
require periodic replacement. 


Units for highway lighting shall have a ‘“‘turn-on’’ between 10 Ix and 54 
Ix and a “‘turn-off’’ at between 1.5 and 5 times “‘turn-on.”’ 


Units for illuminated signs shall have a “‘turn-on’’ level of between 210 
Ix and 320 |x. Turn-on level specified above corresponds to a switching 
level of approximately 430 Ix to 650 1x measured in the horizontal plane. 
‘*Turn-off’’ level shall not exceed 3 times ‘‘turn-on’’ level. 


Measurements shall be by the procedures set forth in EEI-NEMA 
Standards for Physical and Electrical Interchangeableness of Light- 
Sensitive Control Devices Used in the Control of Roadway Lighting. 


Furnish photoelectric controls, except Type IV, with a 100 mm mini- 
mum inside diameter slipfitter containing a terminal block and with cable 
supports or clamps to support pole wires. 


The photoelectric unit receptacle shall be the EEI-NEMA type. Use 
mounting brackets where pole-top mounting is not possible. Install photo- 
electric controls at the locations shown on the plans and orient as directed. 


For switching 480 V, 60 Hz circuits, install 100 VA, minimum, 480 to 
120 V transformer in the contactor enclosure to provide 120 V for the 
photoelectric control unit. Where more than | photoelectric unit is to be 
installed at the same location, a single transformer, with a VA rating 
capable of handling the total controlled load, may be used. 
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Screen photoelectric units to prevent artificial light from causing 
cycling. 


The photoelectric unit shall also conform to the following: 


The supply voltage rating shall be 60 Hz, 105 to 130 V, 210 to 240 V, or 
105 to 240 V, as required. 


The load rating shall be 800 W minimum, incandescent, mercury vapor 
or fluorescent. 


The operating temperature range shall be from —30 to +65 °C. 
The power consumption shall be less than 10 W. 


Provide the base of the unit with a 3 prong, EEI-NEMA standard, twist- 
lock plug mounting. 


2. Contactor. The contactor shall have contacts rated to switch the 
specified lighting load and shall be normally open, unless otherwise 
specified. 


Provide contactor of the mechanical armature type consisting of an 
operating coil, a laminated core, a laminated armature, contacts and 
terminals. Contacts shall be fine silver, silver alloy, or superior alternative 
material. 


3. Contactor and Test Switch Housing. For Type I control, the enclo- 
sure shall house the test switch only. For Type III control, house the 
contactor and test switch in a suitable NEMA Type 3R enclosure. Provide 
the enclosure with a factory applied rust-resistant prime coat and baked 
enamel finish coat. Apply 2 coats of aluminum as specified in Section 614. 
The enclosure may be hot-dip galvanized in lieu of painting. Provide a 
minimum of 65 mm between contactor terminals and end of enclosure for 
wiring connections. Mount the enclosure on the same standard as the 
photoelectric unit at a height of approximately 1.8 m above the base. 


For Type IJ control, house the test switch in the traffic signal controller 
cabinet with the contactor. 


4. Wiring. Use No. 12 conductors between the photoelectric unit and 
an external contactor and run inside the lighting standard, or in conduit, 
unless otherwise shown on the plans. 


623.03.08 Solar Photovoltaic Array. The solar photovoltaic array 
requirements shall be specified in the Special Provisions. 


623.03.09 Transformers. Multiple to multiple and series to multiple 


transformers shall be of the single-phase, dry type designed for operation 
of a 60 Hz supply. 
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(a) Electrical Requirements. Transformer ratings shall be 120 to 480 
V, 240 to 480 V, or 480 to 120 V for multiple to multiple units and 6.6 A 
to 118 V or 6.6 A to 480 V for series to multiple units or other ratings as 
shown on the plans. 


Center tap secondary 480 V windings and ground the center tap. 
Special taps for high or low voltages will not be required. 
Volt-ampere ratings shall be as shown on the plans. 


Do not exceed transformer efficiency of 95% for multiple to multiple 
units and 80% for series to multiple units. 


Average temperature rise of windings, at full load, shall conform to 
NEMA requirements for Class A insulation. 


Provide secondary voltage regulation and tolerance of +3% from half 
load to full load for multiple to multiple units and + 10% (maximum) at no 
load to +3% at full load for series to multiple units. 


Provide external leads for multiple to multiple and series to multiple 
secondary connections of Type RHW-USE, No. 10, rated 600 V, AC. 
Primary conductors for series to multiple transformers shall be rated for 
use on 5,000 V, AC circuits. 


Provide transformer insulation of NEMA Class F or better. 


Use potting compound conforming to the temperature requirements of 
NEMA Class A insulation. | 


Series to multiple transformers shall withstand the application of 12,000 
V (RMS, 60 Hz) from core to primary coil and from coil to coil for 1 
minute period. 


Series to multiple transformer secondaries and multiple to multiple 
transformers shall withstand the application of 2,200 V (RMS, 60 Hz) 
from core to coils, and, for multiple units only, from coil to coil for a 1 
minute period. 


Make the above test immediately after operation of the transformer at 
full load for 24 hours. 


(b) Physical Requirements. Securely encase submersible type trans- 
formers in a rugged, corrosion resistant, watertight case which can with- 
stand a 5 day test submerged in 610 mm of salt water (2% salt by mass) 
with 12 hour on and off periods. The operating periods shall be at full 
load. 


Submersible units shall be capable of withstanding a shock test as 
specified in MIL-STD-202; Test Method 205; Test Condition C. Mount- 
ing for shock test may be by any convenient means. 
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Proof of performance after the above tests shall be as follows: 
1. Continuity in all windings. 

2. Insulation test at 90% of initial test voltage. 

3. No evidence of physical damage such as cracks. 


Provide each transformer to be installed in a pull box of the submersible 
type and provide with a handle and a hanger as shown on the plans for 
ballast installation in pull box. 


Provide nonsubmersible transformer units with metal half-shell coil 
protection, with moisture resistant, synthetic varnish impregnated wind- 
ings and suitable for outdoor operation in a raintight enclosure. 


Extend transformer leads a minimum of 300 mm from the case. Bring 
leads of submersible units out through 1 sealed hub and secure in a 
manner which will withstand a 450 N static pull without loosening or 
leaking. 


623.03.10 Multiple Circuit Ballasts. Design each ballast for a high- 
intensity-discharge lamp for the type, characteristics, and wattage of the 
lamp it is to operate and provide the proper starting and operating wave 
forms, voltage, and current. Ballasts shall provide reliable lamp starting 
and operation at ambient temperature down to —30 °C for the rated life of 
the lamp. 


Design ballasts for continuous operation at ambient temperatures from 
—30 °C to 65 °C, and with an average design life not less than 100,000 
hours. Design ballasts to operate continuously for 6 months without 
reduction in life, over the specified temperature range, with the lamp 
operating normally or with the lamp circuit in an open or short circuited 
condition. 


Test integral ballasts within the luminaire and rate at the temperature 
normally found within the luminaire. 


Starting aids for ballasts of a given lamp wattage shall be interchange- 
able between ballasts of the same wattage and manufacturer without 
adjustment. 


Submit a manufacturer’s certificate of compliance conforming to Sub- 
section 106.05, with each lot of integral ballast luminaires and with each 
lot of ballasts designed for use outside of luminaires. The certificate shall 
state that the lot of ballasts meets, in every respect, the above require- 
ments and the lamp-ballast specifications of the lamp manufacturer. 


The input voltage for ballasts shall be as shown on the plans or as 
specified in the Special Provisions. 
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Each integral ballast shall consist of separate components, each of 
which shall be capable of being easily replaced. A starting aid which is 
encapsulated will be considered as a single component. Provide each 
component with screw terminals, NEMA tab connectors, or a single 
multicircuit connector. Identify all conductor terminals as to the compo- 
nent terminal to which they connect. 


Mount heat-generating components so as to use the portion of the 
luminaire upon which they are mounted as a heat sink. Locate capacitors 
as far as practicable from heat-generating components or thermally shield 
to limit the case temperature to 75 °C. 


Resin impregnate transformers and inductors for protection against 
moisture. Use hermetically sealed metal case capacitors, except those in 
starting aids. 


Provide ballasts for luminaires mounted on mast arms, brackets, or 
lowering assemblies of the magnetic regulator or auto-regulator (CWA) 
type with the primary and secondary windings electrically isolated and 
locate within the luminaire housing. The ballast for each horizontally 
mounted luminaire shall consist of individual components mounted on the 
luminaire housing, an assembly of components mounted on a metal plate 
secured to the housing, or individual components mounted on a down 
opening door conforming to Subsection 623.03.00. 


Provide ballasts for wall-mounted luminaires of the high power factor 
reactor type and locate within the luminaire housing. 


Provide ballasts for soffit luminaires of the high power factor reactor 
type and locate within the luminaire housing or, when shown on the plans, 
in. a pull box adjacent to the luminaire. 


Provide ballasts for HPS sign lighting fixtures of the high power factor 
type and locate within the sign lighting fixture, unless otherwise shown on 
the plans or specified in these specifications. 


(a) Regulator Type Ballasts. Each regulator type ballast shall, when 
operated with the appropriate lamp, have the following characteristics and 
shall maintain the following lamp operation: 


1. The power factor shall not be less than 90% throughout the life of 
the lamp at nominal line voltage. 


2. Lamp wattage at any lamp voltage from nominal through life shall 
not vary by more than 18% for +10% input voltage variation. 


3. For nominal input voltage and lamp voltage, the ballast design 
center shall not vary more than 7.5% from rated lamp watts. 


4. Design the ballast so that a capacitance variance of +6 % will not 
cause more than a +8% variation in lamp wattage regulation 
throughout rated lamp life for nominal input voltage. 
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3) The lamp current crest factor shall not exceed 1.8 for input voltage 
variation of +10% at any lamp voltage from initial through life. 


(b) High Power Factor Reactor Type Ballasts. Each high power factor 
reactor type ballast shall, when operated with the appropriate lamp, have 
the following characteristics and shall maintain the following lamp opera- 
tion: 


1. The power factor shall be greater than 90% throughout the life of 
the lamp at nominal line voltage. 


2. Lamp wattage at any lamp voltage from nominal through life shall 
not vary by more than 25% for +5% input voltage variation. 


3. For nominal input voltage and lamp voltage, the ballast design 
center shall not vary more than 7.5% from rated lamp watts. 


4. The lamp current crest factor shall not exceed 1.8 for an input 
voltage variation of +5% at any lamp voltage, from initial through 
its life. 


623.03.11 Falsework Lighting. When required by the Special Pro- 
visions, install falsework lighting where vehicular traffic with or without 
pedestrian traffic crosses through or under structure falsework. 


Provide illumination during the hours from dusk to dawn. 


Submit a plan of the proposed lighting installations and do not com- 
mence falsework construction until such plans have been reviewed. A 
subsequent review will be made after falsework lights have been placed in 
operation. 


Provide fixtures for illumination of roadway pavement between 
entrances and exit portals with a RLM standard dome reflector. The 
reflector shall have a white porcelain enamel finish on the inside and shall 
be provided with a steel wire guard. 


Equip fixtures with high-temperature glazed porcelain medium base 
sockets and 1.8 m long conductors for splicing, approved by UL for 
outdoor use. 


Provide fixtures fully adjustable with bracket and locking screws on a 
mounting-plate and providing mounting directly to a standard metal junc- 
tion box. 


Fixtures for pedestrian passageways shall be porcelain box receptacles 
mounted on standard metal junction boxes and equipped with wire lamp 
guards. Use porcelain box receptacles rated at 660 W, 250 V. Make wire 
lamp guards of No. 10 wire and suitable for general construction work. 


Use lamps of an approved type. 
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Illuminate portal faces of falsework on the side facing traffic with 150 W 
minimum PAR reflector flood lamps mounted on the structure directly 
over each vertical support adjacent to the traveled way and over the center 
of each lane. Support each approximately 5 m above the pavement and 
approximately 1.8 m in front of the portal face. The exact position of 
lamps will be as directed. In addition to the overhead lighting, illuminate 
each side of each vehicular passageway between portals by a string of 
yellow, 25 W lamps spaced at 4 m intervals and mounted between 2.4 m 
and 2.6 m above the pavement. 


Aim each flood light in such a manner as to preclude glare to oncoming 
motorists. 


Illuminate the overhead clearance sign mounted on the falsework. 


For illumination of roadway pavement between entrance and exit por- 
tals, install a continuous row of 150 W fixtures over the center of each lane 
beneath the falsework structure at intervals of not more than 4.5 m, with 
the end fixtures not further than 2 m inside the portal faces. Mount fixtures 
over the pavement at an approved height. 


Illuminate pedestrian openings, through or under falsework, with 150 
W fixtures centered over the passageway at intervals of not more than 4.5 
m, with the end fixtures not more than 2 m inside the portal faces. Mount 
the fixtures between 2.9 m and 3.2 m above the walkway surface. 


For roadway pavement and portal face illumination, use No. 10 conduc- 
tors with Type S insulation. For pedestrian passageways, use No. 10 
conductors enclosed in a 40 mm unpainted zinc-coated metallic conduit. 


Provide not less than 2 branch circuits. Place pedestrian passageway 
lights and roadway pavement lights on a minimum of one circuit and 
portal flood lights on a minimum of one separate circuit. Fuse each branch 
circuit, not to exceed 20 A. 


Install the above specified portal lighting on the day that horizontal 
members are erected and before traffic is permitted to pass under the 
falsework during the hours from dusk to dawn. Install the other falsework 
lights as soon as the members on which they are to be supported are in 
place. 


Pay energy costs for falsework lighting. 


On each side of each portal entrance, and no farther apart than the least 
horizontal clearance within the portal, place clearance guides consisting of 
a panel of boards or a plywood sheet, 1.2 m wide by 2.4 m long, fastened 
vertically facing traffic with the bottom of the panel 1 m above the 
roadway. Fasten said clearance guides in place before darkness on the day 
that vertical supports are erected and keep clean. 
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Upon completion of the project or when directed, remove falsework 
lighting equipment from the work site. 


SALVAGING ELECTRICAL EQUIPMENT 


623.03.12 Salvaging Electrical Equipment. Where shown on the 
plans or ordered, salvage for reuse by the maintaining agency the existing 
electrical equipment to be removed, including controller units, cabinets, 
signal heads, luminaires, standards, mast arms, ballasts, transformers, 
service equipment, pull boxes, and detector contact units. 


Exercise care in removing and salvaging electrical equipment so that it 
will remain in its original form and existing condition whenever possible. 
See Subsections 107.11, and 107.12. Replace any of the above-mentioned 
electrical equipment which is determined to have been damaged or 
destroyed by operations. 


Unless otherwise specified, underground conduit, conductors, founda- 
tions, and detector frames not reused shall become the property of the 
Contractor and shall be removed from the highway right of way, except if 
not interfering with other construction, said materials, except foundations, 
may be abandoned in place. 


See Subsection 623.02.02, regarding foundations to be abandoned. 


Fill holes formed by removing pull boxes and foundations with material 
equivalent to the surrounding material. 


623.03.13 Reinstalling Salvaged Electrical Equipment. When sal- 
vaged electrical equipment is to be reinstalled, furnish and install all 
necessary materials and equipment, including signal mounting brackets, 
anchor bolts, nuts, washers, and concrete as required to complete the new 
installation. 


Clean and relamp traffic signal, flashing beacon, and lighting fixtures to 
be reinstalled. 


Replace with new material any existing materials required to be relo- 
cated and found to be unsatisfactory. The cost therefore will be paid for as 
extra work as provided in Subsection 104.03. 


623.03.14 Stockpiling Salvaged Electrical Equipment. Salvage 


and stockpile existing equipment removed and not reused at the site of the 
work. 
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METHOD OF MEASUREMENT 


623.04.01 Measurement. Conduits, conductors, lead-in cable for 
loop detectors, signal cable and interconnect cable will be measured by 
the linear meter. 


Traffic signal signs will be measured by the square meter. 


Pull boxes, steel poles, luminaires, street name signs, signal heads, 
pedestrian signal heads, pedestrian push buttons with signs, loop detec- 
tors, controllers, electrical service, underpass luminaires, sign lighting 
fixtures, modify controllers, detector amplifier channels, remove and reset 
light pole, remove and reset signal pole, remove and reset street name 
sign, remove and reset signal head, remove and reset luminaire, remove 
existing signal head and junction boxes will be measured by the each. 


Removal of existing traffic signal systems and removal of existing 
lighting systems and modify existing traffic signal system will be meas- 
ured by the lump sum. 


BASIS OF PAYMENT 


623.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay items listed below that are shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
(size): Condititzca.. mec ee ek ee re OR ee ke eee ee Linear Meter 
(S176) Pull BOXeS oe ee ee ee ee ee ee Each 
Rotel a ag 0] Coad Ca'Y td i AU. coes tlle minh nila Ml permeate bi OSS mM . 0 Gad Matos hed = Each 
FLStY Masts teed POL Cie me. weer ren seen won ner, Geel ee Meret renee clans actamcatee ene etee Each 
(ty pe) Linnie ire. CWA tee BE Te SEI LS SEE Ore eee hee Each 
Underpass Luminaire, 175 Watt (type mount)... eects tcceeceeseseccneenenenesneseneoeenene Each 
Illuminated Street. NamerSien (type: face) aoe etcetera enn eter oane Each 
Sif} Head (305 am) (éype)) (mount) .2 2. Ae 20 ee ee dee eee Each 
Sigi) Head (200mm) (type) Brackett. wi tie 2 a On ee Each 
Pédz Sig. Head (type).c:. eae ee nu eee tie ee toe eee ee Each 
Red) ‘Push Button’ With Signs. ee ee ee Pe en eee | Each 
Loop, Detector (size)..2.hrlaatoomig mites ak Iebetiaer onere itr easels Each 
Special: Detector dnstallatio tec lve eR ye a He ee ee Each 
(type) Controle tix. Jee iene ees ce te ee re ce i Oe eee st er Each 
(type) Electrical’ Service!) Ppa Ci eate = hee ee ee ere eee © Steen Eee Each 
Traffic) Signal Gignac Ven he ea ee Sais See Square Meter 
(size);Conductor2s.cxg’ pV eiteewined te Nilo wet OP Wiad I Dyed hh et By Linear Meter 
(size) Conductor, {size), Cables dake Be Sosa cteee de es ee ede Linear Meter 
Léad-in Cablejtor (type) IDetector(s) 048. tana eee ee Linear Meter 
Wood Pole (Siz6) c5 toe 3 ce cecil ae ome, oy Stale oe sheet del we oe ceed Each 
Special St6E]: Poles ee reeset cecte hetero gop snetnstotccrest ee ete fea eee ee Each 
Span W ite Cape eeepc eet hace re ne Linear Meter 
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Steers eatie| SUSI) e(LY Pe as Danie W Ifo chet ha eet Aa Re eae Each 
VEN SOU CO) 0 TE ERD UR Ad a Rea EE Sa ened ote ir Mia WL ee SRS Each 
Removal of Existing Traffic Srenal "Systeme 2.2.. Se Lump Sum 
ReTHOVALIOLe RIStING /LISN(I OE SV SECT ia cre test ee se eee te Lump Sum 
INIOGHIV OER ISti09 SL Ta Ca SAO NalaSy SLI cri meen es eer oe en eee Lump Sum 
VIOGELY | CEOLILT OLLCT eytece te eee eee se eerie eee ag ae tee rnpe era ner enn er One Each 
Loop Detector Amplifier Channels (Existing Cabinet).........2-..-----------esecesceseeeeeeeeeeeeee Each 
Loop Detector Amplifier Channels.(NewsCabimet) ora cae cde caren ae Each 
Remo alot ces 1Sting: Sionial (Head. 2a. eee a Ae td at ee Each 
homoverana Reset. Signal: Poletti eee teenie ieee ee ne ae Each 
ReTMOVeLanO Reset LACNt POG... wknd ieee Meee 2 Meret eM oe en ee Ate Each 
BReON eral ISCSCL OULPECU IN AITIC S10 Iker ito tte nen ea ere ngcioe eaten ack ceaeee ec ae eg ecins Each 
BRCeIIIC Ver ANICEERR CSC SL URTILIN ANY Coe cccatee acer tcc ce cneee per eaeen ete nea MME ee tearm ancerstne cats Each 
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SECTION 624 
ACCOMMODATIONS FOR PUBLIC TRAFFIC 


DESCRIPTION 


624.01.01 General. This work consists of providing for traffic by 
constructing detours, using existing streets and roads as detours permitting 
traffic to pass through construction, and using flaggers, uniformed traffic 
control officers, traffic control supervisor, or pilot cars and maintaining 
the base, or a combination of these methods. 


MATERIALS 


624.02.01 General. Material shall conform to the MUTCD, if appli- 
cable, and the requirements as set forth herein. 


CONSTRUCTION 


624.03.01 General. Maintain public traffic throughout the project by 
approved methods. An approved plan to accomplish this will be provided 
in the Special Provisions. Alternate proposals for handling public traffic 
through the project may be submitted subject to approval. Alternate 
proposals shall contain sufficient detail to determine the appropriate num- 
ber and placement of traffic control devices. Should approval of an 
alternate proposal result in additional costs, these costs shall be borne by 
either, 


(a) The Contractor, when the proposed change is deemed by we Engi- 
neer to be for the sole benefit of the Contractor, or 


(b) The Department, when the proposal is in the best interest of the 
Department and/or the traveling public. 


Rejection of the Contractor’s traffic control plan shall not be considered 
sufficient cause for additional compensation or an extension of contract 
time. 


Notify police and fire departments having jurisdiction over the project 
when traffic patterns are to be altered due to construction operations. Give 
such notification in writing with a copy to the Engineer, and except in 
extreme emergencies, submit the notice at least 24 hours in advance of 
rerouting public traffic. The notification shall set forth the specific traffic 
patterns to be provided in lieu of normal routing and the estimated 
duration of such change(s) together with such additional information 
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which will contribute to the general safety of the public as determined by 
the Engineer. 


Except as hereinafter provided, maintain access to properties abutting 
the right of way in a manner closely approximating existing access unless 
otherwise shown on the plans or directed. When access to private drive- 
ways must be temporarily denied due to construction operations such as 
the installation of storm drains, sidewalks, curbs and gutters, etc., notify 
the property owner or responsible party of such closure not less than 24 
hours in advance of closure. Give the notification in writing and include 
the estimated duration of the closure. 


When equipment is crossing or using any portion of the travelled way 
over which public traffic is directed, clean up and remove all debris 
dropped by the equipment at frequent intervals as directed. 


In the event a routine traffic control deficiency, including maintenance 
of traffic control items,is not corrected within 24 hours after notification, a 
deduction in the amount of $100.00 per deficiency per device will be made 
from monies due for each calendar day that the deficiency is allowed to 
remain, not as a penalty, but as liquidated damages. 


624.03.02 Detours. Construct detours as shown on the plans or as 
specified. The exact location will be as staked. 


Grading shall consist largely of motor grader work, supplemented 
where necessary by other mechanical equipment. Grade to provide the 
specified roadbed width and a grade line free from breaks or rolls of 
sufficient magnitude to be hazardous to traffic. 


If required, after the grading has been satisfactorily completed, place 
surfacing materials of the kind and type specified, by the requirements for 
the particular materials used. 


Apply water to detours in amounts necessary to attain the compaction of 
graded sections and of surfacing materials. 


Maintain detours by filling holes as they develop, adding surfacing and 
applying liquid asphalt, blading, watering, and performing any other work 
necessary to maintain the detour satisfactorily. 


Eradicate detours with motor grader and scraper work supplemented by 
other equipment when necessary. Eradicate so that the ground will be 
restored as nearly as feasible to the original condition, and dispose of 
materials as directed. 


624.03.03 Flaggers. Employ flaggers at places designated by the 
Engineer. Use additional flaggers, at own expense, whenever seeing fit to 
do so. 
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Flaggers shall have completed an approved instructional course in 
flagger procedures. Prospective flaggers shall possess a valid flagger card 
attesting that they have satisfactorily completed said instructional course 
conducted by the Department or some other approved course given by 
another entity of government within the State. 


The following requirements shall apply to those persons who attend an 
approved instructional course in flagger procedures: 


(1) Minimum of 18 years of age. 
(2) Ability to speak, read, and write English. 


The time required to instruct his employees who are proposed flagger 
candidates will be reimbursed as follows: 


(a) Attendance must be to a course of instruction given by the Depart- 
ment. 


(b) Employee must be on the Contractor’s payroll for the hours of 
reimbursement. 


(c) Reimbursement will be for the actual instruction period required or 
a maximum of 2 hours whichever is less. 


(d) Reimbursement shall be at the contract unit price bid per hour for 
flagger. 


Supply each flagger with an orange vest, orange hard hat and orange soft 
cap. Use of hard hats is mandatory in any area designated by the Contrac- 
tor or the Engineer as a hard hat area. Use reflectorized vests and hats for 
nighttime conditions. 


Flaggers shall use a combination “‘STOP”’ and ‘“‘“SLOW’”’ sign paddle. 
The paddles shall be a minimum of 450 mm wide, with 150 mm series 
‘““C”’ letters and have a rigid fixed handle 1.5 m in length, from the bottom 
of the paddle to ground level. Fabricate the combination sign paddle from 
sheet metal or other light semirigid material. The background of the 
‘‘“STOP’’ face shall be red with white letters and border. The background 
of the ‘‘SLOW’”’ face shall be orange with black letters and border. 


Adequately illuminate flagger stations at night at own expense. Use 
flood lights to illuminate flagger stations where existing light is not 
adequate for the work to be performed satisfactorily. 


624.03.04 Pilot Cars. Use a pilot car and driver when directed. 


Pilot cars shall be suitable vehicles in good mechanical condition and 
shall carry a sign which shall comply with the design shown in the 
‘‘Standard Highway Signs’’ manual. 
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624.03.05 Maintain Base. When the proposal contains an item of 
maintain base, the provisions of Subsection 109.03 shall apply. 


624.03.06 Equipment Rental. Use equipment rental for incidental 
construction as directed or as indicated on the plans. 


Equip all equipment rented with buckets, scrapers, and other required 
accessories that do not exceed the power unit manufacturer’s recom- 
mended maximum capacity for the particular power unit involved. 


Equipment shall conform to the following minimum requirements: 


Motor. Grader 0. 0s. ASM BO LS PA Re 5 kW, Blade Length 3.6 m 
LAC CL 8 c5 oacccron dadere--dapiec ee ee ee, ee 3.8 m? Capacity 

jBTET ey To ee BA Ve} ace tes UN $s Ram aan ethan AUS TAS MR Ne 9 m? Struck 

Rubber-Tired Tractor with Scrapet...n.u....-.-.-eeseseeeeeeee: 215-260 kW with Manufactur- 


er’s Rated Capacity Scraper 
(equip tractor with all neces- 
sary accessories to operate 
scraper) 

Tractor-Crawler with Dozer and/or Rippet................------ Manufacturer’s Rated 275 kW 
(equip tractor with all neces- 
sary accessories to operate 
bulldozer and ripper) 

LOMA ITS aA Chas ene te ee aes oe ee 120 kW, 7.6 m? Struck (fully 
equip with all accessories for 
scraper operations) 

BACK OC suc cei tages. Bie oan cteeenee tee ne eee pated rere 60 kW (equip with front end 
loader and all necessary 
accessories to operate back- 
hoe and front end loader) 


Use approved equipment in good operating condition. 


624.03.07 Uniformed Traffic Control Officer. Provide traffic con- 
trol with uniformed traffic control officers when ordered. Uniformed 
traffic control officers are intended to be used in highly complex traffic 
control situations such as when traffic control signals or other critical 
devices are missing or must be disabled. 


Provide uniformed traffic control officers with police, highway patrol, 
or equivalent training in traffic control procedures including hand signals, 
and the ability of controlling traffic during complex or high volume 
situations. Off duty or retired police, sheriff, or highway patrol officers 
are preferred. Equip such officers with a badge, whistle, and a police or 


highway patrol type uniform to command an “‘official’’ presence on the 
site. 


624.03.08 Traffic Control Supervisor. Designate a traffic control 
supervisor who shall be responsible for initiating, installing and maintain- 
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ing all traffic control devices as shown on the plans, as specified in the 
MUTCD and these specifications, or as directed. The traffic control 
supervisor shall be an employee of the Contractor and shall be under the 
supervision of the Superintendent. The designated traffic control supervi- 
sor shall also be available to be contacted by the Engineer 24 hours a day 
for the life of this contract. The persons so designated shall have at least 
one year of experience directly related to worksite traffic control in a 
Supervisory or responsible capacity and shall be certified as a worksite 
traffic supervisor by ATSSA. Submit the name and qualifications of this 
person 7 days in advance of the date set for the preconstruction conference 
in order to review said qualifications. 


The traffic control supervisor shall be capable of being on-site within 45 
minutes of notification. The traffic control supervisor shall make at least 4 
inspections of all traffic control devices each day as follows: 


¢ Before beginning work 
At mid-shift 
Half an hour after the end of the shift 


e Once during the period of non-working hours 


The traffic control supervisor shall make a daily record of traffic control 
activities using the Department furnished inspection record forms. 


METHOD OF MEASUREMENT 


624.04.01 Measurement. Construction, maintenance, and removal 
of detours will be measured under appropriate bid items as indicated on 
the plans. 


Flaggers will be measured by the number of hours that authorized 
flaggers are actually used to direct traffic within the right of way limits of 
the project, or at points where hauling equipment enters and leaves the 
public traffic stream while hauling from deposits (except commercial 
sources), within or without the project limits, as approved. 


Uniformed traffic control officers will be measured by the number of 
hours actually used. 


Traffic control supervisor will be measured by the day, for the number 
of approved calendar days, beginning with the installation of the construc- 
tion signing and ending with the removal of the same. 


Pilot car will be measured by the number of hours that the pilot car and 
driver are actually used. 


Maintain base will be measured on a force account basis according to 
Subsection 109.03. 
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Rent equipment will be measured by the number of hours actually used. 


The cost of dust control, maintaining subgrade and base and surface 
courses will not be measured or paid for directly. 


BASIS OF PAYMENT 


624.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay items listed below that are shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


When the items of flaggers or pilot car do not appear in the proposal, 
and it is deemed necessary to protect the traveling public, furnish flaggers 
or pilot cars and payment therefore will be made according to Subsection 
104.03. | 


Payment will be made under: 


Pay Item Pay Unit 
SCOUT Sion Pines ccceg ee eet ee ee Appropriate Bid Items or Force Account 
Flag oer je 2. c./ 2S Ser a Ce ea Se kee ee ges CA eh ace Hour 
Uniformed Traffic Controh Officers: 22oNesno te been Sol ei Sat} Hour 
Traffic: Control. Super viSOric siecle ee ate ao ce ae ee Day 
Palot-Care 2140) 02g) NV OD BTA Ee RN Bi ek Ad EN de ei A Hour 
Maintain Basenioio) SOR en! Dome iiy Tar rere) ey eet, Force Account 
Rent: Equipment: (type)... 22.5 ee Hour 
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SECTION 625 
CONSTRUCTION SIGNS 


DESCRIPTION 


625.01.01 General. This work consists of furnishing, maintaining, 
relocating, and removing temporary traffic control devices and services as 
ordered for the control and protection of public traffic through the project. 


All signs, barricades, drums, vertical panels, traffic cones, delineators, 
barricade warning lights, and arrow boards shall conform to the MUTCD, 
the Standard Highway Sign Book, current edition, including the Nevada 
Supplement thereto, unless indicated otherwise on the plans or the Special 
Provisions. 


Rented portable precast concrete barrier rail shall conform to Sheet No. 
R-8.3.3 of the Standard Plans and the applicable requirements of these 
specifications. 


MATERIALS 


625.02.01 General. A rather broad selection of material will be 
granted for signs. Construct sign panels of steel, aluminum, wood, _or 
other approved material of a sound, durable nature. The materials shall be 
of such quality-to-do the job for which they are intended and are subject to 


approval. Repair or replace signs which are dirty, dull, have flaking or 
peeling reflective sheeting, or are otherwise marred. 


The traffic drums shall be the two piece plastic break away design type. 
Close or seal the drums to prevent the ballast from getting wet and 
freezing. 


Equip arrow boards to be used at night with a photoelectric sensor for 
automatic dimming of the lamps during darkness, to a minimum of 50% of 
their rated lamp voltage. 


Use polyvinyl chloride (PVC) plastic or acrylonitrile-butadiene-styrene 
(ABS) for the pipe, wyes, tees and elbows for the Rent Construction 
Barricades (Type III B). The PVC pipe shall conform to ASTM D2241 for 
PVC 1120 or 1220, SDR 21. The PVC wyes, tees, and elbows shall 
conform to ASTM D2466, PVC 12454-B. The ABS pipe, wyes, tees and 
elbows shall conform to ASTM D2751. Combinations of PVC and ABS 
pipes and fittings will be permitted. Slip-fit joints and do not thread or 
cement joints. 
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Rent Construction Barricades (Type III B) may also be constructed of 
medium density polyethylene tubing conforming to ASTM D746. The 
barricade shall be a breakaway design of polyethylene tubing of approxi- 
mately 87 mm in diameter for the main molded frame and shall be of 
similar size as the PVC-ABS Type III B barricade shown in the plans. The 
barricade shall also have an additional polyethylene tube brace and a taut 
spring and wire cable assembly to provide stability. 


625.02.02 Reflectorization. Reflectorize construction signs, barri- 
cades, drums, vertical panels and flagger paddles. Reflectorize traffic 
cones to be used during the hours of darkness. Use Type HI, Type IV, or 
Type X reflective sheeting conforming to Subsection 716.03.01 on traffic 
control devices. 


Keep reflective sheeting on traffic control devices clean. Promptly 
correct scratches, rips and tears in the sheeting. Maintain sheeting 
retroreflection of not less than 50% of the minimum Coefficient of 
Retroreflection values required in Subsection 716.03.01. 


The markings on the drums shall be horizontal, circumferential, orange 
and white reflectorized stripes 100 mm to 200 mm wide. There shall be at 
least two orange and two white stripes on each drum. If there are 
nonreflectorized spaces between the horizontal orange and white stripes, 
they shall be no more than 50 mm wide. 


Paint portable precast concrete barrier rail white with paint conforming 
to Subsection 714.03.03. 


Place a two way reflector on top and in the center of each portable 
precast concrete barrier rail section. Color of the reflectors shall conform 
to the MUTCD. A list of approved reflectors shall be specified in the 
Special Provisions. <URRNT OW Siro 


625.02.03 Changeable Message Signs. The changeable message 
signs shall be transportable truck or trailer mounted programmable mes- 
sage signs. The message sign boards shall be capable of displaying 3 lines 
of message text, each with 8 characters of 5 x 7 font of 300 mm minimum 
height, formed by a bulb-type, LCD, LED, or electromagnetic disk 
matrix. At nighttime the sign display shall be self illuminated. 


A list of approved changeable message signs shall be specified in the 
Special Provisions. 


Program the changeable message signs as instructed by the Engineer. 
Supply the Engineer with a programming manual for informational pur- 
poses. 


625.02.04 Temporary Impact Attenuators. The temporary impact 
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attenuators shall be the sand filled plastic barrel type. A list of approved 
temporary impact attenuators shall be specified in the Special Provisions. 


Furnish all manufacturer’s shop drawings, installation instructions and 
any other pertinent information before installation. 


625.02.05 Truck-Mounted Impact Attenuators. Furnish a high- 
way maintenance service type truck weighing between 4500 kg and 
11,000 kg and equipped with a Type C arrow board with each truck- 
mounted impact attenuator. Equip such trucks with shoulder and lap 
restraint safety belts for both driver and passenger seats. 


The truck-mounted impact attenuators shall consist of 3 basic compo- 
nents; a back-up support structure for attaching the back-up to the truck, a 
back-up, and a crushable cartridge containing an energy absorbing mate- 
rial. 


The dimensions of the truck-mounted impact attenuators shall be 
approximately 2.1 m long, 0.6 m high, and 2.4 m wide and the total mass 
of the attenuator shall be approximately 4,500 kg. 


Equip the truck-mounted impact attenuators with rear-mounted black 
-and high intensity yellow chevron stripes and a standard trailer lighting 
system, including brake lights, turn signals and 2 yellow rotating beacons 
mounted on opposite rear corners of the truck at approximately 1.4 m 
from ground level. When in position, roadway clearance shall be between 
250 mm and 300 mm. Truck-mounted impact attenuators shall be 
designed to provide for a quick and simple connection to the truck. 


When impacted head-on at 70 km/h, the truck-mounted impact attenua- 
tor shall perform as follows: 


For vehicles weighing up to 2,000 kg, the average overall longitudinal 
deceleration shall be less than 9 g’s; the 0.6 m flail space velocity shall 
be less than 12 m/s; the roll-ahead distance of the truck, with wheels 
locked and parking brake set, on clean, dry pavement, shall be less than 
4.5 m. 


For vehicles weighing 800 kg, the average over-all longitudinal deceler- 
ation shall be less than 12 g’s; the 0.6 m flail space velocity shall be less 
than 12 m/s; the roll-ahead distance of the truck, with wheels locked 
and parking brake set, on clean, dry pavement, shall be less than 3 m. 


Keep the truck-mounted impact attenuators bright and clean for maxi- 
mum visibility. 

625.02.06 Water Filled Barrier Rail. A list of approved water filled 
barrier rails shall be specified in the Special Provisions. 

Water filled barrier rail may be substituted for the rented portable 
precast concrete barrier rail required for the contract. 
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Use water filled barrier rail in 30 m minimum lengths and only where 
the vehicular speeds are 72 km per hour or less, or regardless of vehicular 
speeds in work zones of short duration. 


Install the water filled barrier rail in accordance with the manufacturer’s 
recommendations. Furnish all manufacturer’s shop drawings, installation 
instructions, and any other pertinent information prior to installation. 


Properly install the water filled barrier rail and fill with water prior to 
beginning work in the area protected by the rail. Avoid spillage of water 
from the water filled barrier rail on the traveled way at all times. 


Install Type C barricade warning lights or reflective markers of the type 
approved for portable precast concrete barrier rail at 6 m maximum 
spacings along the top of the water filled barrier rail. The installation of 
Type C barricade warning lights or reflective markers on the water filled 
barrier rail will not be measured or paid for directly. 


CONSTRUCTION 


625.03.01 General. Place all necessary traffic control devices before 
any detour or temporary route is opened to traffic. Install and maintain 
traffic control devices according to the approved traffic control plan, 
Nevada Work Zone Traffic Control Handbook, and the MUTCD. Relocate 
temporary traffic control devices as necessary. Remove devices that no 
longer apply to the existing conditions. 


Do not remove signs, barricades, portable precast concrete barrier rail, 
warning lights, arrow boards, drums, vertical panels, and cones from the 
project until approved. 


Certain signs may require covering during the progress of the work. 
Covers shall completely block out the message during the day or night. Do 
not use burlap or similar fabrics. Fasten covers securely to prevent 
movement by wind action and withstand the effects of weathering. Do not 
apply adhesive tape to the face of a sign. 


After completion of construction activities and before final acceptance 
of this project, provide covers to all project construction signs as directed. 


Install temporary impact attenuators at locations as shown on the plans 
according to manufacturer’s recommendations and as directed. 


625.03.02 Sign Placement. Place signs in positions where they will 
convey their messages most effectively without restricting lateral clear- 
ance of sight distance. Placement must therefore accommodate highway 
design and alignment. 


625.03.03 Sign Supports. Construct signs, posts, and their founda- 
tions so as to hold signs rigidly in a proper and permanent position, and 
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prevent them from swaying in the wind, or from being turned or otherwise 
displaced by irresponsible persons. 


A portable or removable type of mounting may be used for signs 
required intermittently or which are frequently moved. Such a mounting 
shall be heavy enough not to turn over in the wind, and its base shall not 
be appreciably wider than the sign. 


Fixed supports for signs shall conform to the requirements for ground 
mounted sign supports in Section 627 and as shown in the plans for 
permanent signs. 


625.03.04 Barricades. Protect highways closed to traffic by barri- 
cades, drums, or portable precast concrete barrier rail as approved. 
Provide and maintain appropriate warning and detour signs at all closures, 
intersections, and along detour routes. Direct the traffic around the closed 
portions of the highway so that the temporary detour routes are clearly 
indicated throughout their entire length. 


Do not use rocks, asphalt or concrete pieces, construction materials, 
and other debris as weighting devices for barricades or drums. However, 
sand bags will be permitted as long as a low center of gravity is maintained 
as approved. 


METHOD OF MEASUREMENT 


625.04.01 Measurement. Construction signs will be measured for 
rental by the square meter of sign surface. 


Traffic cones, drums, barricades, barricade warning lights, arrow 
boards, and vertical panels will be measured for rental by the each. 


Portable precast concrete barrier rail and water filled barrier rail will be 
measured for rental by the linear meter. The quantity of barrier rail shown 
on the contract proposal is deemed sufficient for the construction of this 
project. If electing to stage construction so as to require additional barrier 
rail, furnish and place said additional rail with no additional compensa- 
tion. 


Barrier rail will be measured for payment one time only and that 
movement to another location will not be grounds for remeasurement. 
However, should additional lengths be required over and above the length 
first measured, such additional lengths will be measured for payment. 


Changeable message signs will be measured for rental by the each or 
day. 


Temporary impact attenuators will be measured for rental by the each. 
Truck-mounted impact attenuators will be measured for rental by the 
each, including the truck with arrow board. 


f 589 | 


625 CONSTRUCTION SIGNS 


Only the quantity and type of traffic control devices ordered or approved 
in writing for delivery to the project will be measured for payment. Such 
order or approval will not be given until after providing the proposed 
method of operation. 


BASIS OF PAYMENT 


625.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the bid items listed below that are shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


Signs which have been measured for payment as set forth in Subsection 
625.04.01 but were not erected will be paid at the rate of 60% of the 
contract unit price bid. 


Moving traffic control devices from one location to another on the 
contract, as directed, shall be considered necessary and essential and no 
additional compensation will be allowed therefore. 


Payment will be made under: 


Pay Item Pay Unit 
Rent ConstnictionSigns:...cordiees to. he pee iro hrs ee Square Meter 
Rent, Construction, Barricades (type) 223-44. tat oe RL ae Each 
Rent Portable Precast Concrete Barrier Rail......................... WER A ET Linear Meter 
RemtowWater milegsBartiel Ia tract gat tons cet elie hee cs that eee Linear Meter 
Rent Tramic, COMES Ree Mee ne se hepeainancnnpra ats ee-- Reeren sate neeis aa eo Each 
Rent, Barricade,,Warning. Fights. (1) 0C ) oo ars ticle fal ceca cae eck in eines See Each 
Rent Arrow, BOatd (VDC) alate eerste eau See ont Nee ec Each or Day 
Rent Pra tii Doris gee aes ieee ede Cea eek tec ee Each 
ROE VECO AL eth See ccc the ac cons eens bs acs Rec Eng eo Ne Each 
RentiOCianged Dies Wess cues. 5. canker oe ih wd yeas cb acme al oe Each or Day 
Rent, Temporary. ImpactigAtten ators coc -0 setts eat cere gt ce ener tp koe eee Le Each 
Rent Truck-Mounted Tmmact Attenuators feces ach ea Eve eae yp Tee Each 


[ 590 ] 


SECTION 627 
PERMANENT SIGNS 


DESCRIPTION 


627.01.01 General. This work consists of furnishing, erecting and 
installing signs, sign supports and other materials ee for highway 
signs. 


627.01.02 Shop Drawings. Furnish 5 sets of shop drawings for each 
overhead sign structure for approval. Do not fabricate overhead sign 
structures until the shop drawings have been approved. 


For signs which are shown on the sign summary sheets and are not 
included in the Standard Highway Sign Book or the Nevada Supplement, 
the Department will furnish special sign design sheets. The special design 
sheets will include such information as letter heights, spacing between 
letters and words, borders, sign radii, etc. Fabricate these signs to 
conform to the special design sheets as well as the drawings noted in the 
plans. 


MATERIALS 


627.02.01 General. Material shall conform to the MUTCD, the 
Standard Highway Signs (FHWA), the Standard Highway Signs (Nevada 
Supplement), and the following Section: 


SisnpMaterialssweeis sreboiye. 2 ad fiers pas) inc acid. te Section 716 


Sign panels of sizes 900 mm by 900 mm or smaller, which are mounted 
on a single post, may be constructed of fiberglass reinforced plastic. 


627.02.02 Reflectorization. Use Type III reflective sheeting for all 
signs. 


Apply all letters, numerals, symbols, borders, and accessories directly 
to the sign background on all guide signs. 


CONSTRUCTION 


627.03.01 Panel Fastenings. Provide the panel sections with suit- 
able fastenings, as shown on the plans, to permit easy attachment to the 
supporting frames. Provide panel sections with closure strips at the joints. 


Panel fastenings shall utilize nylon washers for contact between the 
reflective sheeting and the metal washer. 
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Pre-paint the exposed portion of fastening hardware on the face of the 
sign panels with baked enamel to match the sign face. 


627.03.02 Closure Strips. Closure strips are required on aluminum 
sign panels. Anchor closure strip by aluminum rivets, colored to match 
the sign face. 


627.03.03 Installation. Sign locations indicated on the plans are 
approximate only. Final determination of sign locations will be made in 
the field. 


Construct sign islands as roadway embankment according to Section 
203. Structure excavation and backfill shall conform to Sections 206 and 
207. Sign illumination systems shall conform to Section 623. 


Construct footings according to Section 502. Set anchor bolts true to 
line and grade. Set posts plumb. 


Permanently stamp the date of installation, consisting of month and 
year, on the back of each sign with metal dies. In lieu of a stamped date, 
the date may be applied by the use of an electrical engraving tool. Make 
date visible only on close inspection. Place the date on the lower right 
hand corner when facing the rear of the sign. Apply the stamped date in a 
manner as not to damage the face of the sign. 


Clean each sign face according to the reflective material manufacturer’s 
recommendations. Remove all undesirable material that is visible on the 
face. Do not use abrasives or other cleaning materials that will scratch or 
otherwise deface the face. 


Directional signs that are not functional may require covering during the 
progress of the work. Covers shall be of sufficient size and density to 
completely block out the message so that it is not visible either during the 
day or night. Do not use burlap or similar fabrics. Fasten covers securely 
to prevent movement by wind action and withstand the effects of weather- 
ing. Do not apply adhesive tape to the face of a sign. 


Cover messages on sign faces of all directional signs facing public traffic 
and directing such traffic to a portion of the project not yet open to public 
traffic. 


Exercise care at all times in the handling, storing, transporting, and 
erecting of the signs. Repair or replace signs which are damaged. 


Pipe sign posts may be field cut and drilled to adjust for local conditions 
when approved. Do not flame cut. Clean all field cuts and abraded areas 
on steel pipe posts and apply 2 coats of paint having a high zinc dust 
content conforming to MIL-P-21035. | 


Do not extend the lengths of sign posts by splicing or welding. 
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627.03.04 Removal. This work consists of removal of existing per- 
manent sign panels, posts, and footings. Stockpile, sign panels and posts 
removed, on the jobsite at approved locations and they shall remain the 
property of the State. Remove and dispose of all concrete from sign posts. 


Exercise care when removing and stockpiling signs that are designated 
for removal. Repair or replace damaged signs. 


627.03.05 Reset. This work consists of resetting existing sign panels 
on new posts and footings. Existing sign panels will normally be all or 
portions of those removed according to Subsection 627.03.04. 


METHOD OF MEASUREMENT 


627.04.01 Measurement. Permanent signs will be measured by the 
square meter of sign face surface. 


Permanent signs removed will be measured by the square meter of sign 
panel surface removed. 


Permanent signs reset will be measured by the square meter of sign 
panel surface reset. 


Permanent sign panels will be measured by the square meter of sign 
panel surface. 


Permanent overhead sign support structures will be measured by the 
lump sum for the support structures. 


BASIS OF PAYMENT 


627.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay items listed below that are shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


Structure excavation, backfill, and any roadway embankment required 
will be considered subsidiary to the pay items listed below and no further 
payment will be made therefore. 


Payment will be made under: 


Pay Item Pay Unit 
Permanent Signs (Ground Mounted) (Metal Supports)..........-.......---------------- Square Meter 
Permanent Signs (Ground Mounted) (Timber Supports)................-.-.------------- Square Meter 
Pesan Or ions tea ee eee ee ee ee Square Meter 
PCEIANC HEL SATIS ROS ees ee Ce Te ee ee Square Meter 
PCUMANG Hse Ancien CIVELNCAth) 228 oa ee ee ee Square Meter 
Permoncaiien Panerai anen Only). se ee ee ee Square Meter 
Poriiatent © iveimeacrsion SUpPOL pstfuciires,25 es Lump Sum 
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SECTION 628 
MOBILIZATION 


DESCRIPTION 


628.01.01 General. This work consists of preparatory work and 
operations necessary for the movement of personnel, equipment, supplies, 
and incidentals to the project site before beginning work. 


This work also consists of furnishing potable water and electricity to 
Department furnished field laboratories used on the project. Supply the 
amount of water and electricity necessary to satisfy the requirements of 
the Department on a 24 hour basis. Make all necessary connections to the 
laboratories. Provide a suitable location for the field laboratories, in a 
secured area, and on level pads. Satisfactorily construct, maintain, and 
cleanup a settling pond for the laboratory drain. 


METHOD OF MEASUREMENT 


— 628.04.01 Measurement. Mobilization will be measured by the 
lump sum. 


BASIS OF PAYMENT 


628.05.01 Payment. The accepted quantity, measured as provided 
above, will be paid at the contract price per unit of measurement for the 
pay item listed below that is shown in the proposal. Payment will be full 
compensation for the work prescribed in this Section. 


When mobilization does not appear as an item in the proposal, the cost 
of such work shall be considered included in the contract unit price bid for 
other items of work and no additional compensation shall be allowed 
therefore. 


Payment will be made under: 
Pay Item Pay Unit 
NECTAR UE AUTOS. er ea ee oc eae eae Peete eT co ccrocoicanreacarsera=rceesentrieners Lump Sum 


[ 595 ] 




















Me A i ih ut 
ie a ae en rae mys 1 ee nt Sn Ms mal J 
) | Ah Ta A HUe Reta " poutastnton cine oT u on 
| OF j hi cee a te ay Pees ~ a 
| 


: : i. avy 
| a yorratagead pie ack a i 
rh if ‘ b 
i 


* bie S10 owmedarg +e etianoa A107 eae lero) 
| 20ilaque {ASINIGiups ¢ Jonnbirag to tiomlsvont 9 RY 
“show galniniyed exited atia teajorq oct os alain: 


os _wiohgals tie qoisw gldstog gairtaicrurt Yo atzienno cals’ 210 ai ;, 
oat viedo? ro9yorq on moO beau amotio owl bio boieisist J i. 
to easragiinpat orf viaiine Gb yineegoat (ipinsels bes. soe TOMS 
orl of anartoonaos yrBeesoon ot Uae .aieed od AS 6 00 TTR rf 
6 i searioImrodni bisa 3h ot avitcool oldstive. & ebivori Rene sain td 
bus .isimisen Joittanos yilohsiuite? .ebeq foveal Ao bos ene. be 

i PO are sexb qromadal on 1 * baeg gnuiltige nae isn 


peor 999) 




















te Nats ile 
THaMaAUeAS mM HO ‘outa a Fave, i 
| i Ret 

an ae 

Sits vd bensesom ci iw noinesifidoM saomowseoM | 1. ine aa 

. tS J 
ata, he ms ; 
ine Ca I 


, aa 
ik eer 


TAMAS 30 Beast AR a 


a 


j 
eee 
f 


bobivorg 22 bemensit .yatueup .baiqo298 a ne c a 

oli 101 Jnsmeiwessin 10, liad 394 998 1 tastings oi Ya bisq od. ne pin | 

ilu? od (ive insmyet deaagorg ort ai awode 2i iad) woled batai ate 
) & olitoeé aictt nt badiseeatg ow odd: acl ae mn a 


209 oil neogong ult. pi cst: ‘bs * beh Joa 2906 ODES 


| ah bid sok tau Joaytaos oi i) bobuton 
berets od ad canon reno p on ae link 


Pa ve. pe 






wo yet | fe ee Lon 
mu CPT Ls secomtrranentint waannnpenion vent ‘ Peat hci abe 








ne Liye 
oi" -r 
Werte J : NY a y “ny t ‘ , 
| a) Fy Oe A 
; ie iy by wipe’ 
i 1 j 
- : 7 % . cee An ; 7 won iy ‘2 Pity 
* t I \ Pa Vaal & ar fm 
t ea) CM a a ee 
GRE Ma cere a skit c preyts | 
Scat ae f 3 id ate Me ” a a id a. hot ri i 
7 ao ti a 


ste wh ) ae | il sth 7 a ent 





1 Ben | , \ I re : 7 iy ah 
Pi, ‘ 7 a - : - i 
M nf y : oe : i) "al ry 
j ae | . i. ae " 7 ’ F a 
. TAR yee x ( ey eed if ane ‘oe i ae 
. ica ei, é rayiy *f y te a 4 aN 
Fal hi May avi ‘ i Fr ad ny H / fl 
i a ail f oy Oy ‘s - Pron ig 
ny, Nar P= & f i ' . - Re 
oF) , 7 vo “f AT ee oe 
: ’ 
is A ae _ a r 114 V ' 


SECTION 632 
PERMANENT PAINTED PAVEMENT MARKINGS 


DESCRIPTION 


632.01.01 General. This work consists of applying permanent pave- 
ment markings on the completed pavement. 


MATERIALS 
632.02.01 General. Material shall conform to the following Sec- 
tions: 
ARNE LOM Rech ha] en Sat, Pe ele Beare oe rome) on Set NEG RENE, ela, naps Section 729 
TW RECT LCC. Bi of 6 Rtehelpe-renered de Aint: heal, Yale ots At etidiact ntl vaaetc ak Mctehs Soy 5 Nance Section 730 


Use the fast dry traffic paint materials for the permanent painted striping 
items shown in the proposal. 


_ Use the epoxy paint striping materials for the epoxy pavement striping 
items shown in the proposal. 


CONSTRUCTION 


632.03.01 General. Perform engineering for the location of the 
pavement striping according to the plans, these specifications, and as 
directed. The location of striping shall closely parallel the striping pattern 
depicted on the plan sheets. 


Place markings in proper alignment. Do not deviate from alignment by 
more than 25 mm per 60 m of roadway. Do not exceed 50 mm maximum 
deviation and do not create abrupt deviations. 


Remove and replace markings not placed in proper alignment or pattern 
by approved methods. 


Place striping in the direction of traffic flow. Protect the pavement 
striping from public traffic until dry by the use of traffic cones or by any 
other approved means. 


Painted pavement striping shall be 100 mm wide unless noted other- 
wise. 


The paint pattern for a broken line shall consist of a 3 m stripe and a 9 m 
gap. 
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The paint pattern for a dotted line at lane drops shall consist of a 0.9 m 
stripe and a 3.6 m gap. The paint pattern for a dotted line at intersection 
turn lane lines shall consist of a 0.6 m stripe and a 1.2 m gap. 


Place permanent striping materials at the end of each day’s paving 
operations or before allowing public traffic on any new final plantmix 
bituminous surface course. 


632.03.02 Striping Equipment. The equipment shall have a system 
capable of spraying both yellow and white paint, mounted on a truck of 
sufficient size and stability, and have an adequate power source to produce 
lines of uniform dimension and prevent application failure. It shall be 
capable of placing stripes on the left and right sides and of placing two 
lines simultaneously with either line in a solid or intermittent pattern in 
yellow or white and of applying glass beads at the proper rate. All guns 
must be in full view of operators at all times. The equipment shall be 
provided with a metering device to register the accumulated installed 
footage for each gun, each day. Each vehicle shall include at least one 
operator who shall be a technical expert in equipment operations and 
application techniques. Equipment shall be designed so that the pressure 
gauges for each pump are constantly visible to the operator at all times 
during its operation so that any fluctuation and pressure difference can be 
monitored immediately. Equip each paint tank with a mechanical agitator. 
Application equipment for epoxy paint shall have a static mixer unit for 
proper mixing of the two components of the epoxy paint material. 


632.03.03 Surface Preparation. Remove loose particles, dirt, tar, 
grease, and other deleterious material from the surface to be marked. 
Remove existing traffic markings by blasting or grinding. Remove curing 
compound on Portland cement concrete by blasting. Remove existing 
markings so that at least 95% of the underlying pavement is visible. 
Remove the abrasive material from the pavement surface before the 
pavement is opened to uncontrolled traffic flow. 


632.03.04 Application. 


(a) Fast Dry Traffic Paint. Apply a double application of fast dry 
traffic paint and traffic beads to a clean and dry surface. 


Do not apply paint when the ambient air temperature is below 7 °C. 


Apply paint with a machine capable of dispensing beads immediately 
after paint is applied. Do not use thinner unless otherwise approved. 


If electing to heat the paint in order to reduce drying time, do not heat 
the paint above 63 °C. 


Application rates of each of the two coats shall be as follows: 
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Paints(Yellow forvWhite).cia8-oe <ingeess.. Minimum Film Thickness—200 pm dry 
BOA S.-cocelicnticscoestendednct lence ee 720 g/L of paint 


The application will be checked at the beginning of each day’s striping 
and as often thereafter as considered necessary. If equipment settings fail 
to produce quality striping within the limits specified, striping shall be 
stopped until the cause of the trouble is corrected. 


(b) Epoxy Pavement Striping. Apply the epoxy paint markings to a 
clean and dry surface to obtain the following minimum dry thicknesses, 
measured without drop-on glass beads: 


Produce markings of uniform thickness and with uniform distribution of 
glass beads throughout the line width. The width of lines shall be as 
specified with tolerance of +6 mm for 100 mm lines and 12 mm for wider 
lines. Produce markings with sharp edges and cutoff at the ends. Heat the 
epoxy paint marking material to the manufacturer’s recommended temper- 
ature before application to the pavement. 


Apply the traffic beads by the double drop method. This method 
‘requires Type I and Type II reflective glass spheres to be injected into or 
dropped onto the liquid epoxy marking. Apply each type simultaneously, 
at a minimum rate of 1.2-1.6 kg/L of resin (3 kg/L minimum total 
application). Apply Type I beads first, then immediately follow by the 
application of Type II beads. The beads shall adhere to the cured epoxy or 
all marking operations shall cease until corrections are made. 


The pavement surface where the epoxy is to be placed shall have a 
minimum temperature of 16 °C. The air temperature shall be at least 10 
°C during marking operations. Determine the pavement surface tempera- 
ture and air temperature before the start of each day of marking operations 
and at any other time ordered. 


Application rates will be checked at convenient intervals by comparing 
tallies of materials used to the lengths of lines placed. For initial applica- 
tion, and occasionally during the course of the work, the Engineer may 
also check application to a preweighed sheet specifically placed for test 
purposes. Do not apply drop-on spheres for this test. 


(d) Protecting the Newly Installed Marking. Protect paint lines, sym- 
bols, and legends from tracking during the setting period by one or more 
of the following methods: (1) coning off the wet line from traffic, (2) use 
of a convoy of moving vehicles to prevent traffic crossing the wet line, (3) 
saturation of the lines, symbols, and legends with glass beads to prevent 
tracking. 
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632.03.05 Final Acceptance. Final acceptance will be based on 
satisfactory compliance with these specifications. 


Retroreflective readings will be taken in 1-2 weeks after installation of 
epoxy striping. A Mirolux 12 reflectometer, or equal device, will be used 
to measure the retroreflectivity. In order for epoxy striping to be accepted 
the following minimum requirements of the completed marking shall be 
met: 


Striping Type Specific Luminance (cd/Ix/m2) 
White lines}isymbols, and legends:2.25414..2. Eh 250 
Yellow inésc. acc. Mey. fo} be OR Aree eee 1 


METHOD OF MEASUREMENT 


632.04.01 Measurement. Permanent painted striping will be meas- 
ured by the linear meter, kilometer, or square meter for the type specified. 


Epoxy pavement striping will be measured by the linear meter, kilome- 
ter, or square meter for the type specified. 


The double solid yellow line shall be considered as a single line when 
measured for payment. Gaps in the broken or dotted lines shall be 
included in the linear measurement. 


BASIS OF PAYMENT 


632.05.01 Payment. The accepted quantities, measured as specified 
above, will be paid for at the contract price per unit of measurement for 
the pay items listed below that are shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
Permanent: Painted) Striping (™ ) a ccicsiectta chet oen-tleis hoe nee Linear Meter or Kilometer 
Permanent: Painted’ Striping at Varies yee. etes ceca srscceyere rae ieee ee Square Meter 
Epoxy: PAVeEMEeNneStripilig(™ eres. cee see, cere een eee eee Linear Meter or Kilometer 
Epoxy. Pavement Striping?(Varies)!1...0). 20 Q0 A lA) A SEES Square Meter 


*Color, and pattern as indicated in the estimate and proposal. 
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SECTION 633 
PAVEMENT MARKERS 


DESCRIPTION 


633.01.01 General. This work consists of furnishing and placing 
pavement markers. 


This work also consists of furnishing and placing temporary reflective 
lane line markers. 


MATERIALS 


633.02.01 Non-Reflective Pavement Markers. Non-reflective pave- 
ment markers shall consist of a heat-fired, vitreous, ceramic base and a 
heat-fired, opaque, glazed surface. Produce the markers from any suitable 
combination of intimately mixed clays, shales, tales, flints, feldspars, or 
other inorganic material. Thoroughly and evenly mature and free the 
markers from defects which affect appearance or serviceability. 


The top surface of the non-reflective marker shall be convex and the 
radius of curvature shall be between 88 mm and 150 mm, except that the 
radius of the 12 mm nearest the edge may be less. Any change in curvature 
shall be gradual. The top and sides shall be smooth and free of mold 
marks, pits, indentation, air bubbles, or other objectionable marks or 
discolorations. The base of the marker shall be flat (the deviation from a 
flat surface shall not exceed 1 mm) and free from gloss glaze or substances 
that may reduce its bond to the adhesive. 


The bottom of the ceramic markers shall be free from gloss or glaze and 
shall have areas of integrally formed protrusions projecting from the 
surface which will increase the effective bonding surface area of adhesive. 
The faces of the protrusions shall not deviate more than 1 mm from a flat 
surface. The areas of protrusion shall have faces parallel to the bottom of 
the marker and shall project approximately 1 mm from the bottom. The 
area of protrusions shall constitute a minimum of 30% of the area of the 
bottom of the marker and shall increase the bonding surface area by a 
minimum of 24%. To facilitate forming and mold release, the sides of the 
protruded area may be tapered. This taper shall not exceed 15 degrees 
from the perpendicular to the marker bottom. 


The non-reflective ceramic type markers shall conform to the following 
tests: 


[ 601 | 


633 PAVEMENT MARKERS 


(a) Adhesive bond strength to bottom surface of the market......................- 4.8 MPa min. 
(b)- Glaze "TRICKNGSS a en are, eee eee 130 pm min. 
CC) MOM Faron ssc tcccct coerced ect ois tit santhetiees a traeesesont: Sergidadecstaateet cca teed te een eee 6 min. 
(d) Directional Reflectance (white markers only) 

1..,,Glazed Surface. Sa fh Ries Ash. el, tise Monte chatacters ee 75 min. 

De BODY OE Mat Re rope ese, hos acc cnt ees resign eerie ornare eee 65 min. 
(e) Yellowness Index (white markers only) 

tT: Glazed Suriace2 sh eee ee eee ch eee, ees na eee Snes a ae 7 max. 

2... Body OF Marker cae pees se ee a 16 max. 
(f) Color (yellow markers only) 

NWP Mt 4a 4 On Reet dc R INE ee MR aa NOR AA MMM eo ope ig 16% to 96% 

oe SR OTUNGIE WAVES: LCT O UR. 26 eer we en ce See 579 to 585 nm 

5. 1Otal luimmnous tenectance UY Value.x LOU) 2 ce tee ee 41 min. 
(g) -Antoclave: Reflectance toe one: Glaze shall not spall, crack or peel 
(h) ‘Streneth:..02....- ae ey i OA CPI Ase 6670 N min. 
(i) Water: Absorptlonzcuce 2) te a eatanls Gs oii 2 lets Ae ier ee eee 2.0% max. 


633.02.02 Reflective Pavement Markers. Reflective pavement 
markers shall be of the prismatic reflector type consisting of a methyl 
methacrylate or suitably compounded acrylonitrile butadiene styrene 
(ABS) shell filled with a mixture of an inert thermosetting compound and 
filler material. The exterior surface of the shell shall be smooth and 
contain one or two methyl methacrylate prismatic reflector faces of the 
color specified. 


The reflective lens shall not contain any voids of airspace and the back 
lens shall be metallized. Fabricate the shell with a mechanical interlock 
between the thermosetting compound and the shell. Bond the thermoset- 
ting compound directly to the backside of the metallized lens surface. 


The base of the marker shall be flat (the deviation from a flat surface 
shall not exceed 1 mm), rough textured and free from gloss or substances 
which may reduce its bond to the adhesive. 


The color of the reflector when illuminated by an automobile headlight 


shall be an approved color. Off-color reflection shall constitute grounds 
for rejection. 


The reflective type markers shall conform to the following tests: 


(a) Adhesive bond strength to bottom surface of the markers.................... 3.4 MPa min. 
(by) Reflectan¢es)..s0 120. 10), (AMMEN 2 EIA) 8 ae, Oe Specific Intensity 
Clear Yellow Red 
O degree Incidence Angle, mim. nnn... eee 3.0 MS 0.75 
20 degrees Incidence Angle, min. uu... eeeeeeeeeoes 1.2 0.60 0.30 
(Cc) Strength. cocci ec sea eet cee eee ees ee eel ess teers, 8900 N min. 
(d)yeWater: Sbak: RESIStAnCe. £2 anion eae serene eee No delamination of the body or 


lens system of the marker nor 
loss of reflectance. 


Failure of the markers body or filler material before reaching 3.4 MPa 
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in the bond strength test, test (a) above, shall also constitute a failing bond 
strength test. 


Deformation of the marker of more than 3 mm at a load of less than 
8900 N or delamination of the shell and the filler material of more than 3 
mm regardless of the load required to break the marker shall be cause for 
rejection of the marker. 


633.02.03 Recessed Reflective Pavement Markers. Reflective 
pavement markers to be placed in pavement recesses shall conform to 
Subsection 633.02.02 with the following exceptions. The pavement mark- 
ers need not conform to the strength requirements, and the specific 
intensity requirements shall apply after abrading the lens surface by the 
following ‘‘Steel Wool Abrasion Procedure.”’ 


Steel Wool Abrasion Procedure—Form a 25 mm diameter flat pad using 
No. 3 coarse steel wool conforming to FSS FF-W-1825. Place the steel 
wool pad on the reflector lens. Apply a load of 23 kg and rub the entire 
lens surface 100 times. 


633.02.04 Adhesive for Pavement Markers. Cement pavement 
_markers to the pavement with the approved adhesives listed in the Special 
Provisions. 


633.02.05 Temporary Reflective Lane Line Markers. Approved 
temporary reflective lane line markers will be listed in the Special Provi- 
sions. 


The temporary lane line markers used for centerlines shall have yellow 
bodies and yellow reflective sheeting on both sides. 


The temporary lane line markers used for lane lines or edge lines shall 
have the same body and reflector color as required for the permanent 
striping and the reflective sheeting shall be only required on the side that 
faces oncoming traffic. 


633.02.06 Certificates. Furnish certificates of compliance executed 
by the manufacturers of the markers and adhesives attesting that they 
conform to these specifications. 


CONSTRUCTION 


633.03.01 Pavement Marker Installation. Remove dirt, curing 
compound, grease, oil, moisture, loose or unsound layers, paint and any 
other deleterious material from the surface to be marked. Clean Portland 
cement concrete by blast cleaning. Uniformly place the adhesive on the 
cleaned pavement surface or on the bottom of the marker in a quantity 
sufficient to result in complete coverage of the area of the contact of the 


20 
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marker with no voids present and with a slight excess after the marker has 
been pressed in place. Place the marker in position and apply pressure 
until firm contact is made with the pavement. Immediately remove excess 
adhesive around the edge of the marker, on the pavement, and on the 
exposed surfaces of the markers. Remove adhesive from exposed faces of 
pavement markers with soft rags moistened with mineral spirits conform- 
ing to FSS TT-T-291 or with kerosene. 


Prepare and apply the adhesive according to the manufacturer’s require- 
ments. Protect the markers against impact until the adhesive has suffi- 
ciently hardened as determined by the Engineer. 


Install all markers to the line established by the Engineer. Install 
reflective markers so that the reflective face of the marker is at right angles 
to a line parallel to the roadway centerline. 


Do not install pavement markers over longitudinal or transverse joints 
of the pavement surface. 


633.03.02 Pavement Recesses. Locate pavement recesses along the 
line of new or existing stripes. Select method to construct recesses. Use 
power-operated equipment capable of removing the pavement to the 
dimensions shown on the plans. Remove residue from the roadbed with 
vacuum equipment and dispose according to Subsection 107.14. 


633.03.03 Temporary Lane Line Marker Installation. Install tem- 
porary lane line markers according to the manufacturer’s recommenda- 
tions. 


The patterns and spacings for the temporary pavement markers shall be 
as follows: 


For broken lines place groups of 3 markers spaced longitudinally 600 
mm apart at 12 m intervals. 


For double yellow lines place 2 markers side by side with a 100 mm 
separation between markers at 6 m intervals. 


For the centerline in a one way passing zones place 2 markers side by 
side with a 100 mm separation between markers at 6 m intervals. 


The temporary lane line markers will not be required for edge lines or 
dotted lines. 


METHOD OF MEASUREMENT 


633.04.01 Measurement. Pavement markers or temporary lane line 
markers will be measured by the each. 
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PAVEMENT MARKERS 633 
BASIS OF PAYMENT 


633.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the bid items listed below that are shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
None electivesbaverient Migr Ker se ee cc cee s beeew secnnecntmasaetrsmedebaenanipssincnadpunsaciosues Each 
emer Om erE aVCIIICN LG Vial KEUS 2c errno eo een oo ener ere Each 
IRCUICEUV Ger aVeINCALIy dl Ker Ss, RECESSEU)) ts tt a aig ee Each 
Temipormry icane [ane Markers (colar) eeemea ee os Each 
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SECTION 634 
PAVEMENT MARKING FILM 


DESCRIPTION 


634.01.01 General. This work consists of furnishing and placing 
permanent pavement marking film. 


MATERIALS 


634.02.01 General. Material shall conform to the following Section: 


Rath siteTE BAU ECNICAIE PLAS ACUING CASTE Se Section 732 


Protect marking film from unnecessary exposure to extreme tempera- 
tures before installation by proper packaging and storage. Marking film 
showing signs of physical damage or effects of prolonged storage which 
may affect its performance will be rejected. 


CONSTRUCTION 


634.03.01 General. The permanent pavement marking film shall be 
100 mm wide unless noted otherwise. 


The pattern for a broken line shall consist of a 3 m stripe and a 9 m gap. 


Provide marking film colors and configurations conforming to the plans 
and the MUTCD. 


Apply the permanent pavement marking film to new open-graded plant- 
mix surface before public traffic is allowed on the freshly paved surface. 
Inlay the film in the fresh surface during the final rolling of the mat before 
the open-graded plantmix surface temperature falls below 49 °C. 


Perform engineering for the proper location of the permanent pavement 
marking film. Apply permanent pavement marking film as per manufac- 
turer’s recommendations. 


After installation the following test for adhesion will be per- 
formed: Within 48 hours after application, cut a 25 mm strip transversely 
through the material. Lift approximately 25 mm of the strip material from 
the substrata to enable gripping in a clamp attached to a spring-loaded 
balance or scale. The material shall resist a minimum 35 N pull applied at 
an angle of 90 degrees relative to the surface of the adhered film strip. 
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634 PAVEMENT MARKING FILM 
METHOD OF MEASUREMENT 


634.04.01 Measurement. Permanent pavement marking film will be 
measured by the linear meter, kilometer, or by the square meter. 


Double solid yellow lines will be considered as a single line when 
measured for payment. Gaps in the broken lines and dotted lines shall be 
included in the linear meteror kilometer measurement. 


BASIS OF PAYMENT 


634.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay items listed below that are shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
Permanent Pavement Marking Film (type) (Varies).......2...2.....sscssecesesseeeeceoeeeee Square Meter 
Permanent Pavement Marking Film (type) (**) Qu... ee cececcesssecennssecennecenenen Linear Meter 
Permanent Pavement Marking Film (type) (°") 2, cc eee ee Kilometer 


**Width, pattern, or color as indicated in the estimate and proposal. 
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SECTION 635 


TEMPORARY PAVEMENT STRIPING TAPE 


DESCRIPTION 


635.01.01 General. This work consists of furnishing, locating, plac- 
ing, maintaining, and removing temporary pavement striping tape. 


MATERIALS 


635.02.01 General. Temporary striping tape shall be yellow or 
white as required and shall conform to the following requirements: 


Composition. The striping tape shall consist of a white or yellow 
mixture of high quality polymeric materials, pigments, and glass beads, 
with a reflective layer of beads bonded to the top surface. A non- 
metallic medium coated with a pressure sensitive adhesive shall be 
incorporated to facilitate removal. 


Removability. The striping tape shall be able to be completely 
removed from asphalt and Portland cement concrete either manually or 
with a roll-up device, at temperatures above 4 °C without use of heat, 
solvents, grinding, or sand blasting. 


A list of approved temporary striping tapes shall be specified in the 
Special Provisions. 


CONSTRUCTION 


635.03.01 General. Temporary striping tape shall be 100 mm wide 
unless noted otherwise. 


The tape pattern for a broken line shall consist of a 3 m stripe and a 9 m 
gap. 
Temporary Striping Tape (Pilot Line) shall be 100 mm by 300 mm 


sections and shall be placed on traffic lane lines at 12 m intervals with the 
longer side parallel to traffic. 


Provide tape color and configurations conforming to the plans and the 
MUTCD. 


Place temporary striping tape before the end of a working day or before 
allowing public traffic on the surface. 


Apply to surface which is dry, free of oils, grease, dust, and dirt. Tamp 
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635 TEMPORARY PAVEMENT STRIPING TAPE 


the tape down immediately after application in order to obtain a proper 
bond. Satisfactorily remove tape when required. 


Portions of the temporary striping tape may have to be replaced during 
the life of the contract. The locations and extent of these replacements will 
be determined. No additional compensation will be made for replacing 
tape. 


METHOD OF MEASUREMENT 


635.04.01 Measurement. Temporary striping tape will be measured 
by the linear meter, including gaps, or by the square meter. 


Temporary arrows will be measured by the each. 


BASIS OF PAYMENT 


635.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid at the contract price bid per unit of measurement for 
the pay items listed below that are shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
Tenigorary SUripine Lape (y We jcc ce eran eer teen res eee Linear Meter 
Temporary’ Striping Tape (Varies):...) ace ence eee ce ee ee Square Meter 
Temporary ‘A crows gis on, ecsecphieee aps tu eee aaa a ec ee ee Each 
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SECTION 636 
TEMPORARY PAINTED PAVEMENT MARKING 


DESCRIPTION 


636.01.01 General. This work consists of the application of tempo- 
rary pavement striping paint and traffic beads. 


MATERIALS 


636.02.01 General. Material shall conform to the following Sec- 


tions: 
Trathe Paint... Dee eee a SC Section 729 
Traffic Ln LT Ra le cn apt IM AL Se ppt ced ah St ila ace deo Section 730 


CONSTRUCTION 


636.03.01 General. Apply temporary painted traffic lines before the 
end of each day’s paving operations or before allowing public traffic on 
roadway surfaces. Limit striping to all bituminous courses except the final 
wearing course. 


Follow striping patterns as set forth in the Special Provisions. Properly 
locate painted traffic lines. 


Painted pavement striping shall be 100 mm wide unless noted other- 
wise. 


The paint pattern for a broken line shall consist of a 3 m stripe and a9 m 
gap. 

Provide paint color and configurations conforming to the plans and the 
MUTCD. 


If directed to repaint due to normal wear, said work will be measured 
for payment according to Subsection 636.04.01. Should repainting be 
required for any purpose other than normal wear as determined by the 
Engineer, no additional compensation will be allowed for such cost. 


Apply paint to an approved clean and dry surface. Apply by a single 
application with a machine capable of dispensing beads immediately after 
paint is applied. Do not use a thinner unless otherwise approved. 


Apply paint when the ambient air temperature is above 7 °C. Paint may 
be applied when the ambient air temperature is below 7 °C, but above 0 
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636 TEMPORARY PAINTED PAVEMENT MARKING 


°C, provided the road surface is free of any possible sources of moisture 
or condensation during application. 


Use traffic cones or other approved means to protect the pavement 
striping from public traffic until dry. Do not heat the paint above 63 °C to 
reduce drying time. 


Apply paint at a rate to produce a minimum film thickness of 200 pm 
when dry. 


Apply glass beads at the rate of 720 g/L of paint. 


The application will be checked at the beginning of each day’s striping 
and as often thereafter as considered necessary. If equipment settings fail 
to produce quality striping within the limits specified, stop striping until 
the cause is corrected. 


METHOD OF MEASUREMENT 


636.04.01 Measurement. Temporary painted striping will be meas- 
ured by the linear kilometer, linear meter, or square meter. 


The double solid yellow line shall be considered as a single line when 
measured for payment. Gaps in the broken or dotted lines shall be 
included in the linear measurement. 


BASIS OF PAYMENT 


636.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid at the contract price per unit of measurement for the 
pay items listed below that are shown in the proposal. Payment will be full 
compensation for the work prescribed in this Section. 

Payment will be made under: 

Pay Item Pay Unit 

Temporary Painted Striping (*)......................- Kilometer, Linear Meter, or Square Meter 


*Color and type (solid or broken) as indicated in the estimate and proposal. 
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SECTION 637 
POLLUTION CONTROL 


DESCRIPTION 


637.01.01 General. This work consists of temporary pollution con- 
trol and erosion control measures. Said work is intended to provide 
prevention, control, and abatement of water and air pollution within the 
limits of the project and to minimize damage to the work and to adjacent 
property and streams or other bodies of water. 


At least 7 days before the preconstruction conference, submit for 
acceptance proposed plans and schedules, in duplicate, for accomplishing 
the prevention of erosion and pollution that may occur due to construction 
operations. Do not start work until these schedules and methods of 
operation have been approved. 


This work also consists of furnishing and applying a dust palliative as a 
temporary erosion and dust control measure as directed. It is intended that 
the dust palliative be used to control erosion and dust hazards on a limited 
basis in the interim between construction of roadways and the application 
of permanent measures such as mulching and seeding. 


MATERIALS 
637.02.01 Dust Palliative. 


(a) Resin Emulsion. The binder for dust palliative shall be a semiliq- 
uid petroleum resin that is miscible in water in the proportions hereinafter 
provided, is noncorrosive, and is effective as a dust palliative. 


The resin emulsion shall be composed of from 57% to 63% of resin and 
the remainder water to which a suitable emulsifying agent has been added. 
The resin emulsion shall be readily miscible with water and when diluted 
with any hard water in proportions of 1 part emulsion to 10 parts water 
shall show no signs of breakdown or separation of the petroleum resin 
base. Resin emulsion which has been stored in closed containers for a 
period up to 3 months shall show no signs of separation. Do not use any 
resin emulsion which has been stored for more than 3 months until tested 
and approved. 


(b) Other Dust Palliatives. Other approved dust palliatives may be 
listed in the Special Provisions. 
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637 POLLUTION CONTROL 
CONSTRUCTION 


637.03.01 General. Perform the temporary pollution control mea- 
sures as directed from time to time for the duration of the contract. The 
Engineer may revise and bring up to date any temporary pollution control 
measures or instigate any new temporary pollution control measures found 
necessary as the work progresses. 


Perform temporary pollution control measures to prevent pollution of 
streams or other bodies of water, or of air, and to minimize damage to the 
work and to adjacent property as directed. These temporary control 
measures are in addition to any other measures provided for within the 
contract that are to be paid for as separate bid items. 


Compliance with these requirements may necessitate performance of 
certain items of work at different times or in a different manner than that 
which is considered normal construction practice. Such revisions in 
scheduling of work may interfere with said normal construction practices. 


Unless otherwise approved, do not expose by construction operations 
more than 70,000 m? of total area of erosible earth material before either 
temporary pollution control or temporary or permanent erosion control 
measures are accomplished. 


Where erosion damage may occur due to the nature of the material or to 
the season of the year, schedule operations so that pollution control 
features will be installed concurrently with or immediately following 
grading operations. 


Any of the temporary pollution control work that is damaged by action 
of the elements will not be required to be replaced without additional 
payment. 


Coordinate temporary pollution control work with erosion control work 
as may be specified elsewhere in the contract to ensure that effective and 
continuous pollution control is maintained during the construction of the 
project. 


Conduct operations in such a manner as to minimize the effects of 
erosion and air pollution upon areas within the limits of the project, haul 
roads, material sites, disposal sites and upon adjacent properties, streams, 
and other bodies of water. 


637.03.02 Dust Palliative Application. 


(a) General. Mix and apply the dust palliative. Additional applica- 
tions of dust palliative may be required due to traffic wear on surfaces 
already treated. Additional applications will not be measured or paid for. 


(b) Resin Emulsion. Accomplish mixing of the dust palliative material 
by simultaneously placing the resin emulsion and water in the spreading 
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POLLUTION CONTROL 637 


equipment or by other acceptable mixing methods. Mix the resin emulsion 
with additional water at the jobsite and at the approximate rate of 4 parts 
of water to 1 part of resin emulsion. The exact amount of water will be 
determined. Apply the resulting mixture with pressure type water distribu- 
tor trucks equipped with a spray system, or pressure type asphalt distribu- 
tors conforming to Subsection 404.03.02. Apply the mixture at a total rate 
of approximately 2.0 L/m? in 2 applications. The exact rate of application 
will be determined. 


(c) Other Dust Palliatives. Mix and apply other approved dust pallia- 
tives with a spray system as recommended by the manufacturer. The exact 
application rate will be as specified in the Special Provisions or be as 
recommended by the manufacturer and as approved. 


METHOD OF MEASUREMENT 


637.04.01 Measurement. Temporary pollution control will be 
measured by the force account basis according to Subsection 109.03. 


Dust palliative will be measured by the square meter. 


The cost of furnishing materials and equipment and conditioning crush- 
Ing, mixing and processing plants and other equipment to comply with the 
requirements of NRS Chapter 445, including the “‘Air Quality Regula- 
tions’’ adopted by the State Environmental commission, February 6, 
1995, including watering for dust control, shall be considered as included 
in the contract price bid for other items of work and no further compensa- 
tion will be allowed therefore. 


Erosion control work required elsewhere in the specifications or on the 
plans will be paid for under the provisions for the applicable contract 
items of work therefore. 


BASIS OF PAYMENT 


637.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid at the contract price per unit of measurement for the 
pay items listed below that are shown in the proposal. Payment will be full 
compensation for the work prescribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
JenpiporarysPolintion Controle oe saci se Se A Be eee Force Account 
DustyPaliiatives2 saver aN 25 Se ook cient ete ee ec naa Square Meter 
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SECTION 640 
RETAINING WALLS 


DESCRIPTION 


640.01.01 General. This work consists of constructing masonry 
block retaining walls and mechanically stabilized earth walls. 


MATERIALS 


640.02.01 General. Material shall conform to the following Sections _ 
and Subsections: 


Portland. Cement Concrete sé i. .ascic dle oe Si et SO Shee Section 501 
IRCIOIOTCINGESCE tice Sone cee eo ee oe), ae ee ee ee Section 505 
Porrlandec ecment37), ene) U4 Ree et Re rie DS pes ee eee et Section 701 
Grout and!MortarAgerevate NA. a Subsection 706.03.04 
PES oe nates Mince atin ie ARS | RAR REO EOLA tS OM ia CORD, oe AN 0 Oe ON Ra SO Section 722 


640.02.02 Masonry Retaining Wall. Masonry block shall be slump 
block or split face block of the dimensions shown on the plans and 
conforming to ASTM C90, Type I. 


Add an integral color pigment to all concrete block and mortar, except 
the grout used in filling cells. The color pigment shall consist of a 
synthetic mineral oxide specifically manufactured for coloring masonry 
products and mortar. Obtain the integral coloring by mixing the pigment 
material with the other ingredients in a sequence and by methods that will 
result in a uniform color. 


Unless otherwise indicated on the plans, the color of the concrete blocks 
and mortar shall approximate Federal Standard No. 37875 as shown in 
Table IX of Federal Standard No. 595a. The final color selections will be 
subject to approval. 


The polyvinyl chloride premolded joint fille: shall conform to Subsec- 
tion 707.03.03 (c). 


640.02.03 Mechanically Stabilized Earth (MSE) Wall. MSE proc- 
esses are patented. Provide for such use by suitable legal agreement with 
the patentee and pay all costs connected therewith. 


Select one of the following patentees. 


The names and addresses of approved patentees for MSE are as follows: 
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640 


RETAINING WALLS 


The Reinforced Earth Company 
6 Morgan, Suite 100 

Irvine, CA 92618 

Phone: (714) 587-3060 


Retained Earth Corporation 
1077 Dell Avenue 
Campbell, CA 95008 
Phone (408) 866-5000 


Reinforced Soil Embankment Wall 
By: Hilfiker Retaining Walls 

P.O. Box 2012 

Eureka, CA 95502-2012 

Phone (707) 443-5093 


The face of the walls shall be composed of precast concrete panels 
unless otherwise noted. 


The design of the MSE walls shall conform to the minimum require- 
ments set forth in the AASHTO Standard Specifications for Highway 
Bridges. 


Regardless of the option chosen, the following requirements shall apply: 


(a) Contact the patentee of choice and arrange for plans, specifications, 


(b) 


(c) 


and detailed design computations to be prepared. Submit the plans, 
specifications, and detailed design computations in triplicate for 
approval before beginning construction of the walls. Include design 
computations indicating the proposed corrosion protective system to 
be used for metals, based upon the physical properties of backfill 
material to be used. Four weeks time will be required for approval. 
There will be no adjustment in the contract completion time due to 
the option chosen. 


MSE walls and MSE backfill quantities will be adjusted upward or 
downward depending on the option chosen. 


The elevation of the top of the wall and the geometrics shall remain 
the same as that shown on the plans regardless of the option chosen. 


MSE backfill shall be free from organic and otherwise deleterious 
materials and conform to the following gradation limits as determined by 
Test Method No. Nev. T206. 


Sieve Size Percent Passing by Mass 
TOO mamencecnn atc ET SOON US ee ee ee 100 
425 niin aie, el Fe et Oe ee Aes ees bi ee ee 0-60 
ec RRA Ale ere tn aay NEF oe Ree Rn i on SI onde 1 a 0-15 


The Plasticity Index (P.I.) as determined by Test Method No. Nev. 
T212 shall not exceed 6. 
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The source of MSE backfill shall also meet the following electrochemi- 
cal requirements: 


as Lig PL LV ciate esl aeande mnczin n't yt BR pn: tar dt eid: ral em gen Ste Re «hil ih Gea do 5.0 to 10.0 
TAS Fy MI le Ch a tienes At mg itl, tenes ps ial A Ry ethan em tones 3,000 ohm/cm minimum 
CORI OTIC SULTS. Sethe AReE BaD ected ek Wete Se! bth Ok eae be 100 ppm maximum 
SUliates ieee) See ee Coe See ee te Lael. Seen cere t le 200 ppm maximum 


Acceptance tests for these requirements will be performed. 


These additional source requirements are not to be used as production 
controls (project controls) but as MSE backfill source controls. 


MSE backfill may be used from sources not meeting the above addi- 
tional source requirements if all metal parts in contact with backfill 
(except reinforcing steel encased in concrete) are cleaned and epoxy 
coated according to Section 505. After curing, the coating thickness shall 
be 450 pm minimum. Nuts and bolts may be coated before installation or 
field coated after installation according to Section 505. 


(a) Reinforcing Strips. Hot roll shParrecrrigs fi the 


required shape and dimensions. Their physical and mechanical 
properties shall conform to AASHTO M223, grade 450. Galvanize 
according to AASHTO M111. 


(b) Reinforcing Mesh. Shop fabricate the reinforcing mesh of cold 
drawn steel wire conforming to ASTM A82 and weld into the 
finished mesh fabric according to ASTM A185. Apply galvaniza- 
tion after the mesh is fabricated and in conformance to AASHTO 
M111. Repair any damage done to the mesh galvanization, before 
its installation in an acceptable manner. Provide a galvanized coat- 
ing comparable to AASHTO M111. 


(c) Tie Strips. Shop fabricate the tie strips of a hot rolled steel con- 
forming to ASTM A570, grade 345. Galvanization shall conform to 
AASHTO M111. 


(d) Coil Embed. Fabricate 25 mm coil embed of cold drawn steel wire 
conforming to AISI C1035. Galvanize according to ASTM A164. 


(e) Coil Embed Grease. Completely fill the cavity of each coil embed 
with no-oxide type grease or equal. 


(f) Coil Bolt. The 25 mm diameter coil bolt shall have 50 mm of 
thread. Cast bolt of 80-55-06 ductile iron conforming to ASTM 
A536. Galvanize according to ASTM B633. 
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640 RETAINING WALLS 


(g) Fasteners. Fasteners shall consist of 12.5 mm diameter, hexagonal 
cap screw bolts and nuts, which are galvanized and conform to 
AASHTO M164. 


(h) Connector Pins. Fabricate connector pins and mat bars for the 
Reinforced Soil Embankment system from ASTM A36 structural 
steel and weld to the soil reinforcement mats. Galvanize according 
to AASHTO M111. 


All joint material required by the system chosen shall conform to the 
material and installation requirements of the patentee. 


CONSTRUCTION 


640.03.01 Masonry Retaining Wall. Give not less than 10 days 
notification in advance of shipment of concrete blocks to the jobsite for 
testing before shipment. 


Provide a separate storage area for concrete blocks which have been 
tested and accepted but are stockpiled for later delivery to the jobsite. 


Compose mortar for masonry walls of 1 part Portland cement to not 
more than 3 parts surface dry mortar aggregate by volume, to which 
hydrated lime may be added in the quantity of 25% by volume of cement. 
Treat hydrated lime as an addition to and not as replacing any cement. 
Hydrated lime shall conform to ASTM C207, Type S. Prepared mortar 
mix may be substituted if approved. 


All grout used to fill cells shall attain a minimum compressive strength 
of 17 MPa in 28 days when tested according to Test Method No. Nev. 
T427. 


Construct the masonry wall true and plumb. Lay straight uniform 
courses in common bond with vertical joints aligned over center of unit 
below as shown on the drawings. Align all vertical cells. 


Mortar joints shall be 9.5 mm thick. Lay all blocks with horizontal and 
vertical mortar joints buttered along face edges for a depth equal to 
thickness of face shells, also on the webs surrounding the cells to be filled. 
Shove vertical joints tight. Concave tool joints smooth. Keep all wall 
surfaces clean and free from mortar blotches. 


Place reinforcement as shown on the plans. 
Solidly fill cells with grout according to the details shown on the plans. 


At the conclusion of the masonry work, remove mortar daubs and 
smears and clean down the walls. 


Take precautions when constructing the masonry walls when the tem- 
perature is below 4 °C. Provide suitable materials to heat materials, 
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protect the work from cold and frost, and to insure that mortar or grout 
will harden without freezing. 


640.03.02 Mechanically Stabilized Earth Wall. Fabricate the soil 
reinforcing system to the dimensions and tolerances shown on the 
approved plans. Carefully inspect all soil reinforcing materials to insure 
they are true to size and free from defects that may impair their strength 
and durability. 


Concrete for the face panels shall have a minimum 28 day compressive 
strength of 28 MPa. Panels may be placed in the wall when the 7 day 
concrete strengths exceed 85% of the 28 day requirement or when com- 
pression tests indicate strengths equal to the 28 day requirements regard- 
less of curing age. The State will perform all necessary sampling and 
testing. 


Cast the panels on a flat area. Do not contact or attach the coil 
embedments, tie strip guides, or other galvanized devices to the panel 
reinforcing steel. Place the concrete in each unit without interruption and 
consolidate by the use of an approved vibrator, supplemented by such 
hand-tamping as may be necessary to force the concrete into the corners of 
the forms and prevent the formation of stone pockets or cleavage planes. 
Use clear form oil of the same manufacture throughout the casting 
operation. 


Cure the panels. Any panel pour which does not reach specified strength 
within 28 days will be rejected. 


The front face surface shall have an approved finish and the rear face an 
unformed surface finish. Roughly screed rear face of the panel to eliminate 
open pockets of aggregate and surface distortions in excess of 6 mm. 


Manufacture units within the following tolerances: 
All dimensions within 5 mm. 


Angular distortion with regard to the height of the panel shall not exceed 
53 mm in 1.5 m. 


Surface defects on formed surfaces measured on a length of 1.5 m shall 
not exceed 2.5 mm. 


Acceptance of the concrete face panels with respect to compressive 
strength will be determined on a lot basis. The lot will consist of all 
production units (batches of concrete or panels) produced within a week’s 
or 7 day production operation. Production units will be randomly selected 
according to the production day sample sizes of Table A and tested for 
compressive strength. Compression tests will be made on standard 152 
mm by 305 mm test specimens prepared according to Test Method No. 
Nev. T428. Compressive strength testing will be conducted according to 
Test Method No. Nev. T475. 
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TABLE A 
Production Day Quantities Sample Size 
<25 mm (Ce SO panels ing kk ee aera he ed ce teen BAO 1 
SSO TT CO LOU PA NCLS J specs i cca siete eee eae ona Be laren eee y 
50+ 175.41 (100-1 SO! Daniels \in io fans vest eousatese tees ob ea LE aaa 3 
STP Tn FS PANIES) et ste eee eres rete eee eee eee eee ee 5 


When standard 152 mm by 305 mm test specimens are utilized, a 
minimum of 4 cylinders will be cast for each production unit sampled. 
Two of these specimens will be cured in the same manner as the panels 
and tested at 7 days. The remaining 2 cylinders will be cured according to 
Test Method No. Nev. T428, Section D.1 and tested at 28 days. A test 
result will be the average compressive strength of 2 cylinders. 


Acceptance of the lot will be made if all acceptance tests in a lot are 
greater than 28 MPa or provided no individual 28 day compressive 
strength test result falls below 25 MPa and the average 28 day compressive 
strength of all test results for the lot equals or exceeds the acceptance 
limits set forth in Table B. 


The acceptance limits of Table B shall also apply to core compressive 
strength tests results. 


TABLE B 
LOT ACCEPTANCE LIMITS 
Number of Lot Average of All Lot Acceptance Tests 
Acceptance Tests Must Equal or Exceed These Limits (MPa) 
3—7 28+0.33R* 
8—15 28+0.44R* 
>15 28+0.46R* 


*Range: The difference between the largest and smallest acceptance test result. 


Units shall be subject to rejection because of failure to meet any of the 
requirements specified above. Any of the following defects shall also be 
sufficient cause for rejection: 


Cracked or severely chipped panels. 
Defects that indicate imperfect molding. 
Deiects indicating honeycombed or open texture concrete. 


Clearly mark the date of manufacture, production lot number, and piece 
mark on the rear face of each panel. 


Handle, store, and ship all units in such a manner as to prevent 
chipping, cracks, fractures, and excessive bending stresses. Support pan- 
els in storage on firm blocking to protect the panel connection devices and 
the exposed exterior finish. 
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Before completion of the project, furnish written certification to the 
effect that all materials and manufacture of reinforcing and the strips, 
fasteners, and joints fillers furnished for use on this project were in 
compliance with the applicable portions of these specifications. 


Grade the foundation for the mechanically stabilized earth embankment 
as indicated on the plans. Before wall construction, compact the founda- 
tion to not less than 95% of the maximum density as determined by Test 
Method No. Nev. T101. The in-place density will be determined by Test 
Method No. Nev. T102 or T103. Remove and replace any foundation soils 
found to be unsuitable or incapable of sustaining the required compaction 
with mechanically stabilized earth backfill. 


Construct any unreinforced concrete leveling footings at the panel 
foundation level. Cure the footing a minimum of 12 hours before place- 
ment of wall panels. 


If a precast concrete leveling course is used, place it below the wall 
panel excavation line. A thin layer of sand or fine native soil may be 
placed beneath the leveling course to provide a smooth and level bearing 
surface for the leveling course. 


Place precast concrete panels in successive horizontal lifts in the 
sequence shown on the plans as backfill placement proceeds. As backfill 
material is placed behind a panel, provide any necessary suitable bracing 
or wedging on the exterior side of the panel to maintain the panel in a 
vertical position. The vertical tolerance and alignment of the wall shall not 
exceed 12.5 mm in 3 m. Remove all bracing and wedging at the end of fill 
placement. 


Mechanically stabilized earth backfill placement shall closely follow the 
erection of each lift of panels. At each soil reinforcement level, roughly 
level backfill before placing and fastening the soil reinforcement. Place 
soil reinforcing normal to the wall unless otherwise shown on the working 
drawings. Place the backfill in uniform horizontal layers not exceeding 
200 mm in loose thickness before compaction. Moisten each layer of 
backfill as necessary and thoroughly compact to achieve the patentee’s 
required percentage of maximum density or 95% of maximum density, 
whichever is greater, as determined by Test Method No. Nev. T101. The 
in-place density will be determined by Test Method No. Nev. T102 or 
T103. In general, perform the wall erection and backfill placement 
according to the requirements of the patentee. 


Place backfill in such a manner as to avoid any damage or disturbance of 
the wall materials or misalignment of the facing panels. Remove and 
replace any wall materials which become damaged during backfill place- 
ment. Correct any misalignment or distortion of the wall facing panels due 
to placement of backfill outside the limits of this specification. 
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640 RETAINING WALLS 
METHOD OF MEASUREMENT 


640.04.01 Measurement. Masonry retaining walls will be measured 
by the square meter, measured along the face of the wall, on the masonry 
block portion placed above the top of the footing. 


Concrete in footings for masonry retaining walls will be measured and 
paid for according to Section 502. 


Reinforcement in footings and masonry block walls will be measured 
and paid for according to Section 505. 


Structure excavation and granular backfill for masonry walls will be 
measured and paid for according to Sections 206 and 207. 


Mechanically stabilized earth walls will be measured by the square 
meter, measured on the exterior face of the wall from the top of footing to 
the top of panel. 


Mechanically stabilized earth backfill will be measured by the cubic 
meter. Backfill limits will be as shown on the approved plans for the 
option shown. 


BASIS OF PAYMENT 


640.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the bid items listed below that are shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


Payment will be made under: 


Pay Item Pay Unit 
Masoiiry RetainingiWalliQnas Os feo TA Bee) tO Th eS Square Meter 
Meéthanically;Stabilized arthj Walluzinaiee) oe ore ota Square Meter 
Mechanically Stabilized Earth Backfile ee eeeeececnceenseeneneesceeseneoneneneons Cubic Meter 
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SECTION 646 


WATERPROOFING AND DAMPPROOFING 


DESCRIPTION 


646.01.01 General. This work consists of furnishing and applying 
membrane waterproofing or dampproofing to the surface of concrete or 
masonry. 


Membrane waterproofing consists of a coating of primer and a firmly 
bonded membrane composed of 2 layers of saturated glass fabric and 3 
moppings of waterproofing asphalt. 


Dampproofing consists of a coating of primer and 2 moppings of 
waterproofing asphalt. 


MATERIALS 


646.02.01 General. Waterproofing asphalt shall conform to ASTM 
D449, Type I for below ground and Type III for above ground, except that 
the ductility for Type III shall be 5 minimum. 


Primer for use with waterproofing asphalt shall conform to the specifica- 
tions of ASTM D41. 


Fabric shall conform to ASTM D1668 for bituminous glass fabric 
treated with asphalt. 


CONSTRUCTION 


646.03.01 General. Make concrete surfaces smooth and free of 
holes and projections which might puncture the membrane. The surface 
shall be dry and cleaned of dust and loose materials. 


Do not apply primer or asphalt in wet weather, nor when the tempera- 
ture is below 18 °C, without approval in writing. 


Apply primer at an approximate rate of 0.4 L/m’ and allow to dry before 
the first coat of asphalt is applied. 


Apply waterproofing asphalt at a temperature between 149 °C and 177 
4 OF 


646.03.02 Membrane Waterproofing. Apply each mopping of 
waterproofing asphalt at a rate not less than 1.6 L/m’ on horizontal 
surfaces and not less than 2.0 L/m’ on vertical surfaces. 
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Apply membrane waterproofing across all expansion joints. 


Do not apply membrane waterproofing until prepared to follow its 
application with the placement of the backfill within a sufficiently short 
time so that the waterproofing will not be damaged as a result of exposure 
to weathering. Remove and replace any waterproofing membrane which 
loses its bond with the concrete with new membrane waterproofing. 


Begin at the lowest point of the surface and mop on waterproofing 
asphalt slightly wider than half the width of the fabric. Immediately roll a 
strip of fabric of half the width of the roll onto the hot asphalt and 
carefully press into place so as to eliminate all air bubbles and obtain close 
conformity with the surface. Lay fabric so that drainage is over, and not 
against or along the laps. Mop asphalt on this first strip and an adjacent 
section of the surface of a width equal to slightly more than half the width 
of the fabric being used. Then roll a full width of the fabric into this 
asphalt, completely covering the first strip, and press into place as before. 
Mop this second strip and an adjacent section of the concrete surface with 
hot asphalt and shingle on the third strip of fabric so as to lap the first strip 
by not less than 50 mm. Continue this process of lapping each strip of 
fabric at least 50 mm over the strip placed before the last strip until the 
entire surface is covered with 2 layers of fabric. Lap the ends at least 300 
mm. 


Mop the entire surface with hot asphalt after all fabric is placed. 
Regulate the work so that at the close of the day’s work all fabric in place 
is mopped. Take special care at all laps to see that they are thoroughly 
sealed down. , 


646.03.03 Dampproofing. Apply each mopping of waterproofing 
asphalt at the rate of approximately 1.3 kg/m’. The total thickness of the 2 
coats shall be approximately 2 mm. 


After the first mopping of asphalt has set sufficiently, mop on the second 
coating. Take special care to ensure that there are no skips in the coatings 
and that all surfaces are thoroughly covered. 


METHOD OF MEASUREMENT 
646.04.01 Measurement. Membrane waterproofing or dampproof- 
ing will be measured by the square meter of area covered. 
BASIS OF PAYMENT 


646.05.01 Payment. The accepted quantities, measured as provided 
above, shall be paid for at the contract price per unit of measurement for 
the pay items listed below that are shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 
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Payment will be made under: 


Pay Item Pay Unit 
MPC TID Gatice Vy aleSDCOONT Gere) ee ee eee ee eta ects, Bia Square Meter 
IRE Cg) 8s O18 0810 (1 Tlepne Je Benefe tepeietee 1 ape we AP Ran nn Onn FenEe? SAeanen SUN TARN: rrreh tN Aeral wee tL Square Meter 
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SECTION 660 


PNEUMATICALLY PLACED CONCRETE MORTAR 


DESCRIPTION 


660.01.01 General. This work consists of lining ditches and chan- 
nels, slope paving and constructing warped sections, and other similar 
features with mortar pneumatically placed. 


Pneumatically placed mortar consists of either dry mixed fine aggregate 
and Portland cement applied by a suitable mechanism, to which water is 
added immediately before its expulsion from the nozzle, or mortar pre- 
mixed by mechanical methods and pneumatically applied through a nozzle 
onto the prepared foundation. 


MATERIALS 


660.02.01 General. Material shall conform to the following Sections 
-and Subsection: 


|NrePYe OCG) 9 0 eI Na ace a Cg PTA hale Te let aN Section 701 
PR EMITOLC IIS SS LCC1 Banner oak eet ORE EE SER ee, eee weeny Section 505 
Grouvand Mortar Aggregate, 20 TO Tn ee a Subsection 706.03.04 


The dry mixture shall consist of 1 part Portland cement to not more than 
4 parts mortar aggregate, thoroughly mixed. Measurement may be either 
by volume or mass. Before placing the proportioned materials in the 
hopper of the application gun, remove all lumps 9.5 mm or larger by 
screening. 


The premixed mortar shall contain not less than 362 kg of Portland 
cement per cubic meter of mixed mortar. Pea gravel may be substituted for 
a maximum of 30% of the fine aggregate. Pea gravel shall conform to the 
following gradation limits as determined by Test Method No. Nev. T206: 


Sieve Size Percent Passing by Mass 
12.5 mm 100 
9.5 mm 90-100 


Admixtures may be used with the premixed mortar as provided in 
Section 501. 


Header boards consisting of 50 mm by 100 mm redwood lumber in the 
concrete slope paving shall be commercial grade heart redwood, S4S. 


Nails used in construction of header boards shall be commercial quality 
galvanized nails. 
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When required, add integral color pigment to concrete mortar for slope 
paving. The color pigment shall consist of a synthetic mineral oxide 
specifically manufactured for coloring concrete. Obtain the integral con- 
crete coloring by mixing the pigment material with the Portland cement, 
aggregates and water in a sequence and by methods that will result in a 
uniform mixture. 


The color of the finished slope paving surfaces shall conform to Federal 
Standard Color No. 30324 as shown in Table II of Federal Standard No. 
595a. Minor deviations in color and tint will be acceptable. — 


CONSTRUCTION 


660.03.01 Preparation of Foundation. Form the subgrade for 
paved ditches and slope paving by excavating to the required depth below 
the prepared finish surface grade. 


Thoroughly compact the subgrade. Remove any soft, spongy, or other 
unsuitable material to such depth as directed and backfill with suitable 
material and thoroughly compact. Sprinkle water on the subgrade during 
compaction. Keep the subgrade sufficiently moist before placing concrete 
mortar to prevent absorption. 


660.03.02 Placing. Before placing slope paving, construct sufficient 
test panels of at least 1.2 m by 1.8 m for approval of the texture and color. 
Construct the panels at the construction site and place by a method to be 
used in placing slope pavement. | 


Install header boards to conform to the grades of the slope paving, to the 
dimensions, spaces, and layout shown on the plans. 


Hold header boards in position with stakes of suitable size and length as 
shown on the plans. 


Maintain a constant pressure of not less than 310 kPa in the placing 
machine where the hose length is 30 m or less and increase the pressure at 
least 35 kPa for each additional 15 m of hose or fraction thereof. 


Maintain a uniform pressure of water, used for hydration, at the nozzle 
of not less than 100 kPa greater than the air pressure at the machine. 


Hold the nozzle at such distance and in such position that the flowing 
stream of material will impinge, as nearly as possible, at right angles to 
the surface being covered. Cut out any deposits of loose sand. 


Use only experienced personnel for this work. 


Do not use materials that have been mixed for more than 45 minutes, 
unless otherwise permitted. 
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Do not place mortar against frosted or frozen surfaces. Heat mortar 
placed in cold weather and protect during placing and curing as set forth in 
Section 501. Maintain mortar at a temperature of not less than 10 °C for 
72 hours after placing and at not less than 4 °C for an additional 4 days. 


Construct ditch lining and slope paving without expansion joints. Use 
suitable forms where necessary to insure a full dimension as shown on the 
plans at the perimeter of the lining. 


Place the mesh reinforcement so as to be in the approximate center of 
the pneumatically placed concrete mortar. Lap all joints 150 mm and run 
continuously throughout paving or between headers. 


660.03.03 Finishing. After the mortar has been placed to the 
required depth, check the surface with a straightedge. Bring any low spots 
or depressions up to proper grade by placing additional mortar in such a 
manner that the finished surface will be reasonably smooth and uniform. 


Remove and replace loose areas of air-blown mortar. 


The surface finish of the exposed slope paving shall be the equivalent of 
a wood float finish. 


~ Immediately after completion, cover the surface with wet burlap or wet 
cotton mats and keep them wet for at least 72 hours. When approved, 
mortar may be cured by the use of waterproof paper or by means of a 
liquid membrane, all conforming to Section 702. 


METHOD OF MEASUREMENT 


660.04.01 Measurement. Pneumatically placed concrete mortar 
will be measured by the square meter of the actual surface covered, to the 
required depth. 


Reinforcement will be measured and paid for as specified in Section 
505. 


BASIS OF PAYMENT 


660.05.01 Payment. The accepted quantities, measured as provided 
above, will be paid for at the contract price per unit of measurement for 
the pay item listed below that is shown in the proposal. Payment will be 
full compensation for the work prescribed in this Section. 


Payment will be made under: 


Pay item Pay Unit 
Pneumatically Placed Concrete Mortar (depth).............-.----------------e-esceesceeoseeee Square Meter 
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DIVISION III 
MATERIALS DETAILS 


SECTION 701 


PORTLAND CEMENT 


SCOPE 


701.01.01 Materials Covered. This specification covers the types of 
Portland cement and the type of blended cement. Unless otherwise pro- 
vided, use Type II or Type V Portland cement or Type IP blended 
hydraulic cement. 


PHYSICAL PROPERTIES AND TESTS 


_ 701.03.01 Requirements. Type II, Type III, and Type V Portland 
cements shall conform to ASTM C150 except as hereinafter provided. 


Type IP blended hydraulic cement shall conform to ASTM C595 except 
as hereinafter provided: 


(a) Pozzolan shall conform to Subsection 702.03.05. 


(b) Limit the pozzolan constituent to a maximum of 20% by mass of the 
blended cement. 


Additionally, Type II, Type III, Type V, and Type IP cements shall 
conform to the following requirements: 


The cement shall not contain more than 0.60% by mass of alkalies 
calculated as Na,0 plus 0.658 K,0. Additionally, Type IP cement which 
exceeds the allowable alkali content may be used if mortar bars made 
and tested according to ASTM C227, using the proposed cement and a 
selected highly alkali-reactive aggregate, show no more than 0.05% 
expansion at 6 months. 
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SECTION 702 


CONCRETE CURING MATERIALS AND ADMIXTURES 


SCOPE 


702.01.01 Materials Covered. This specification covers concrete 
curing materials, air entraining and other chemical admixtures, and poz- 
zolans. 


PHYSICAL PROPERTIES AND TESTS 


702.03.01 Curing Materials. Curing materials shall conform to the 
requirements of the following: 


(a), Burlap, Cloth Made, From,Jute or Kemal anne enernrnere een AASHTO M182 
(Oye Watetpront Paper Or C Urine CONCTOCCs fre eee tps cseteesgeasems ASTM C171 
(c) Liquid Membrane-Forming Compounds for 

CuringsConcrete_ ti) ee ae ee Be ASTM C309, Type 1D 
(d) White Pigmented Curing Compound— 

Wa oS. hoe eee ee ee aera ASTM C309, Type 2, Class A* 
(e) White Polyethylene Sheeting (film) for Curing Concrete... ASTM C171 


*Except: The loss of water from the surface in the water retention test shall not exceed 0.45 kg/ 
m? in 72 hours. 


Curing compounds shall be tested and certified by a reputable testing 
laboratory recognized by the State. 


702.03.02 Air-Entraining Admixtures. Air-entraining admixtures 
shall conform to ASTM C260. 


702.03.03 Admixtures Other Than Air-Entraining. Admixtures 
shall conform to ASTM C494. The admixtures may be tested by Test 
Method No. Nev. T467. The concrete so tested and containing admixtures 
shall not exceed a change in length as specified in Subsection 501.02.03. 


702.03.04 Bridge Deck Curing Compound. Bridge deck curing 
compound shall be a white pigmented curing compound conforming to 
ASTM C309, Type 2, Class B. The resin type shall be poly-alpha-methy] 
styrene and the loss of water from the surface in the water retention test 
shall not exceed 0.15 kg/m? in 24 hours nor more than 0.45 kg/m? in 72 
hours. 


702.03.05 Pozzolans. Pozzolanic admixtures shall conform to 
ASTM C618, Type C, Type F, or Type N, except the loss on ignition shall 
not exceed 5%. 
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702 CONCRETE CURING MATERIALS AND ADMIXTURES 


Supply pozzolan from a Department approved prequalified source. 
Prequalification of a source will be based upon a certified report of test 
results showing the pozzolan to be in full compliance with this specifica- 
tion. 


The laboratory furnishing test data must be inspected by the Cement and 
Concrete Reference Laboratory (CCRL) of the National Institute of Stand- 
ards and Technology, Gaithersburg, Maryland. In addition, the laboratory 
must authorize reports of said inspections to be sent to the Department’s 
Materials Division for review. If said inspection reports indicate that 
procedures or equipment used in the testing of pozzolan are substandard, 
test data from that laboratory will not be accepted. 


A Certificate of Compliance from the supplier shall accompany each 
shipment of pozzolan. 


[ 636 ] 


SECTION 703 


BITUMINOUS MATERIALS 


SCOPE 


703.01.01 Materials Covered. This specification covers the quality 
of asphalt cement, liquid asphalt, and emulsified asphalt. 


REQUIREMENTS 


703.02.01 Contractor’s Responsibility. Bituminous material failing 
the requirements of the tests hereinafter prescribed shall be subject to the 
provisions of Subsection 109.02. 


703.02.02 Shipping Notice. When shipment of materials arrive on 
the project after normal working hours, give notice sufficiently in advance 
to allow arrangements for an inspector to be present when the material is 
sampled. 


Deliver shipping notices upon making shipment and include the follow- 
ing information in the notice: 


(a) Consignee and destination. 

(b) State contract number. 

(c) Delivery point. 

(d) Date shipped. 

(e) Car initial and number of truck transport delivery ticket number. 
(f) Type and grade of material. 

(g) Quantity loaded. 

(h) Loading temperature. 

(i) Net quantity. 

(j) Signature of shipper or authorized representative. 


Deliver one copy of the shipping notice to the Engineer at NDOT 
Headquarters in Carson City, and two copies to the Engineer of the project 
to which shipment is made. 


PHYSICAL PROPERTIES AND TESTS 


703.03.01 Refinery Test Report. Deliver refinery test reports as 
soon as tests have been completed, and include the following data in the 
reports: 
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(a) Date of shipment. 
(b) Car initials and number of truck transport delivery ticket number. 
(c) Destination and consignee. 


(d) State contract number (or State purchase order number, if applica- 
ble). 


(e) Type and grade of material. 


(f) Certificate of grade (certify that material conforms to these specifi- 
cations, and itemize results on tests performed and date of test). 


(g) Signature of refinery’s authorized representative. 


The Certificate of Compliance will be used as a basis for permitting 
immediate use of the material on the job and shall represent conditional 
acceptance only. 


703.03.02 Asphalt Cements. Prepare asphalt cement by the distilla- 
tion of crude petroleum. Provide homogeneous asphalt, free from water, 
and nonfoaming when heated to 175 °C. 


Asphalt cement shall conform to Table I, Il, or II for the viscosity 
grade specified. 
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703 BITUMINOUS MATERIALS 


Asphalt cement not conforming to Table I will be assessed demerits by 
the graduated increments of the following schedule. See Subsection 
109.02, where demerits will be evaluated for damages sustained by reason 
of any noncompliance. 


ae 
(a) of noncompliance) 


















(a) AASHTO test method numbers, unless indicated as Nev. number. 
(b) Above max. or below min. 
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BITUMINOUS MATERIALS 703 


TABLE II 


SPECIFICATIONS FOR POLYMERIZED ASPHALT CEMENT AC-20P 
VISCOSITY GRADED AT 60 °C ON ORIGINAL ASPHALT 


TEST SPECIFICATION ALLOWABLE 
TEST METHOD MIN. MAX. TOLERANCE 
Viscosity @ 60 °C, Paesiinc..eeeeesenececenenes Nev. T727 210 — 12% 
Viscosity;@ch35°C, mm2/s........... 242) AASHTO T201 = 475 3000 2% 
Flash Point,@ Ci .\C.O.C. . cede AASHTO T48 = 232 — 8°C 
Ductility @ 4°C ,5 cm/min, cm.............. Nev. T746 50 — None 
Toughness, Nem 600. 22 eb oe Nev. T745 12.43 — None 
TenacitygNemst......b: ace ee Nev. T745 8.47 — None 
Test on Residue from R.T.F.O.: 
Viscosity @ 60 °C, Paes... eeeeceeeneo- Nev. T727 300 — 12% 
Ductility @ 4 °C ,5 cm/min, cm......... Nev. T746 25 — None 
Loss on Heatines Jon. 2... tee hg Nev. T240 — 0.5 None 


Polymerized Asphalt Cement AC-20P not conforming to Table II will be 
assessed demerits by the graduated increments of the following schedule. 
See Subsection 109.02, where demerits will be evaluated for damages 
sustained by reason of any noncompliance. 


DEMERITS 
(each increment 
TEST METHOD INCREMENT of noncompliance) 
NeN PEI 2Ft. 30) 22i20OS Bi2RPassibelow min...22eee ees, ee 1 
AASHTO T201..................- 10 mm7?/s below min. or above max.......... 1 
AASHTO T48......0.0.2.....0-0+ wee «Ca DELOW MIN ames - Oat tees ct 1 
Név. oe 4622) ee 2 ae! SCI) DElOWA IN pare eet sale Mee 1 
Nev. T745 Toughness....... 0°36 Nem below mines. 2. va 
Nev. T745 Tenacity........... OG INeTT PO CLOW | CIID coon coe acectietoner nthapinnne 1 


Blend the AC-20P at the source of supply and deliver as a complete 
mixture to the job site. 
TABLE III 


SPECIFICATIONS FOR POLYMERIZED ASPHALT CEMENT AC-30P 
VISCOSITY GRADED AT 60 °C ON ORIGINAL ASPHALT 


TEST SPECIFICATION ALLOWABLE 
TEST METHOD MIN. MAX. TOLERANCE 
Viscosity: @ 60) °C, iPass. See Nev. T727 300 — 12% 
Viscosity @ 135 °C, mm?/S............-.-------- AASHTO T201 600 3000 2% 
FlashPoint’ .G,.C. O'@4 2 AASHTO T48 Zz — 8 °C 
Ductility @ 4 °C, 5 cm/min, cm............. Nev. T746 pi — None 
Toughness; (Netl.be-9...0:-2-.ge0.- tee Nev. T745 16.95 — None 
Venacitys Nem oe ..2. eee ee Nev. T745 11.30 — None 
Penetration, 25 °C, 100 g/5s................... AASHTO T49 a= as None 
Test on Residue from R.T.F.O.: 
Viscosity @ 606°C, (Paes. 2 sae... Nev. T1727 600 — 12% 
Ductility @ 4 °C, 5 cm/min, cm......... Nev. T746 5 — None 
Loss\op Heating oes) oe ee AASHTO T240)  — 0.5 None 
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Polymerized Asphalt Cement AC-30P not conforming to Table III will 
be assessed demerits by the graduated increments of the following sched- 
ule. See Subsection 109.02, where demerits will be evaluated for damages 
sustained by reason of any noncompliance. 


DEMERITS 
(each increment 
TEST METHOD INCREMENT of noncompliance) 

INGV OL Po ee ee 3.2 Paes belOW MIN. ..WW.2........-ceeeeeeceeeeneee 1 
AASHTO’ T20 Lo 10 mm/?/s below min. or above max.......... 1 
AASHTO T48..2"......% 2:8. °C below min). eccetceetees eee 1 
AASHTO 1T49..o00...2 Q?1" mm. above max. ...2e eee 1 
Nev. T746 

(Orig...Duct a eeist i-cm.below) min. 22. nce TRS te 1 
Nev. T746 

(Residue Duct. )........... 1 cm below min. (1 to 4 cm)... 2 
Nev. T746 

(Residue Duct.)........... OT CTH ZA aS A ach dba ck eeet aa ctsadl hate 21 
Nev. T745 Toughness....... 0.56 Nem belOW Min... ee eeececeeneceeeens 
Nev. T745 Tenacity........... 0.56: Nem, below. minis...isc.s2.02..01. 40 1 


Blend the AC-30P at the source of supply and deliver as a complete 
mixture to the job site. 


703.03.03 Liquid Asphalts. Liquid asphalts consist of materials 
conforming to the following classifications. Medium curing products, 
designated by the letters MC, consist of paving asphalt fluxed or blended 
with a kerosene solvent. Slow curing products, designated by the letters 
SC, consist of natural crude oils or residual oils from crude petroleum. 
Liquid asphalt shall conform to Tables IV and V for the grade specified. 
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BITUMINOUS MATERIALS 703 


Liquid asphalts not conforming to Tables IV and V will be assessed 
demerits by the graduated increments of the following schedule. See 
Subsection 109.02, where demerits will be evaluated for damages sus- 
tained by reason of any noncompliance. 
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*Above max. or below min. 


703.03.04 Emulsified Asphalt. Emulsified asphalt shall conform to 
Tables VI, VII, and VIII for the type and grade specified. 
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Emulsified asphalt not conforming to Tables VI and VII will be assessed 
demerits by the graduated increments of the following schedule. See 
Subsection 109.02, where demerits will be evaluated for damages sus- 
tained by reason of any noncompliance. 


DEMERITS 
AASHTO : 

T44 (Solubility) 0.01% below min. 

*T59 (Furol Viscosity 2 seconds above max. 1 

@ 25 °C and 50 °C) or below min. 
TS9 (Sieve) 0.1% above max. er a 
T59 (Cement mixing) 0.5% above max. Pe ae 
T59 (Particle charge) Negative charge 
: 0.1 mm above max. . 

T59 (Percent Residue) ) 1% below min. 


*Any sample with a flow time of less than 20 seconds on a product with a minimum 
specification of 20 will be assessed 3 demerits. For a product with a minimum specification 
greater than 20 seconds, the material will be assessed demerits on the range between 20 and 
the minimum specification according to the schedule above. 
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Latex modified rapid setting emulsion not conforming to Table VIII will 
be assessed demerits by the graduated increments of the following sched- 
ule. See Subsection 109.02, where demerits will be evaluated for damages 
sustained by reason of any noncompliance. 


DEMERITS 
TEST METHOD INCREMENT (each increment of 
noncompliance) 









3 seconds below min. 









AASHTO *T59 
(Furol Viscosity @ 50 °C) 





10 seconds above max. 


AASHTO T59 0.1% above max. 
(Sieve) 
AASHTO T59 . 
AASHTO T5 9 0.5% above max. 
(Cement mixing) 
AASHTO T59 0.1 mm above max. 
(Penetration) or below min. 
Nev. T756 Percent : 
Residue from Evaporation epee fain ener 
Nev. T7537 1% below min. 
Torsional Recove 


*Any sample with a flow time of less than 20 seconds will be assessed 21 demerits. 
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SECTION 704 
BASE AGGREGATES 


SCOPE 


704.01.01 Materials Covered. This specification covers the quality 
and size of mineral materials used in base courses. 


REQUIREMENTS 


704.02.01 General. Produce mineral aggregate from approved 
deposits. The use of aggregates from any source may be prohibited when: 


(a) The character of the material is such, in the opinion of the Engineer, 
as to make improbable the furnishing of aggregates conforming to 
the requirements of these specifications. 


(b) That character of the material is such, in the opinion of the Engi- 
neer, that undue additional costs may be accrued by the State. 


The mineral aggregate shall be clean, hard, durable, free from frozen 
lumps, deleterious matter, and harmful adherent coatings. 


704.02.02 Deficiencies. If the product of a deposit is deficient in 
material passing the 4.75 mm sieve, filler from other approved deposits 
may be added at the crushing and screening plants. 


704.02.03 Plastic Limits. When specified, aggregates shall conform 
to the applicable requirements of the following table: 


TABLE I 
Percent Passing by Mass* 
75 ym Sieve Plasticity Index Maximum 
0.1 to 3.0 15 
3.1 to 4.0 12 
4.1 to 5.0 9 
5.1 to 8.0 6 
8.1 to 11.0 4 
11.1 to 15.0 3 


*Test Method No. Nev. T206. 
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PHYSICAL PROPERTIES AND TESTS 


704.03.01 Drain Backfill. This aggregate shall conform to one of 
the following grading requirements: 


SIEVE SIZE 
a 
nial 


rr 
ter ed OE oe 
aa 
dha lied gait Cicer ak 


Unless otherwise specified in the contract documents either Type 1, 2, 
or 3 may be used. 





Project Control Tests Test Method Requirements 
Sieve ‘AnalySis2:. tatiweay 6. 3 te eayey. Nev. T206 Above 
Sampling Aggregates .ots..oed.cotlS.... Nev. T200 — 
Source Requirement Test yn hoe Test Method Requirements 
Percentage of Wear (500 Rev.)...........----.0:---+-+- Nev. T233 37% Max. 


704.03.02 Type 1 Class A Aggregate Base. This aggregate shall 
conform to the following requirements: 


Sieve Size Percent Passing by Mass 
37.5 mm 100 
25 mm 80-100 
4.75 mm 30-65 
1.18 mm 15-40 
75 pm 2-12 
Project Control Tests Test Method Requirements 
SieverAnlaly sist aie cee se eee eee eee Nev. T206 Above 
Sampling Ageretalen ween ee eee Nev. T200 _~ 
Fractured’ Faces?2) 3 ee eee Nev. T230 35% Min. 
Plasticity Index. oe eee ee Nev. T212 Table I 
Diquis eee ek eee ee Nev. T210 35 Max. 
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Source Requirement Tests Test Method Requirements 
ResiSstancest lh: .Valuc)...: eee ek Nev. T115 70 Min. 
Percentage of Wear (500 Rev. )..................-0-0-- Nev. T233 45% Max. 


704.03.03 Type 1 Class B Aggregate Base. 


This aggregate shall 


conform to the following requirements: 


704.03.04 Type 2 Class A Aggregate Base. 


Sieve Size Percent Passing by Mass 
37.5 mm 100 
25 mm 80-100 
4.75 mm 30-65 
1.18 mm 15-40 
75 ym 2-12 
Project Control Tests Test Method Requirements 
sn tok hey WT AIS ole a aie eeeianemnaae Sg nee Nev. T206 Above 
NalmDling ea vere cate ne. oie otal neler Nev. T200 — 
BYACtIICOME ACE Suter ete ee ee eee Nev. T230 15% Min. 
Plasticity Indexely Mie? | She’. oe ae Be Nev. T212 Table I 
YR Fe OCA 5a | eee atc os A UEC SS sae he ed Nev. T210 35 Max. 
Source Requirement Tests Test Method Requirements 
RESISIANCERUIKE VAC) Pet iretescecpe eee Nev. T115 70 Min. 
pe Percentage of Wear, (500 Rev.) 22.2 Nev. T233 45% Max. 


This aggregate shall 


conform to the following requirements: 


Sieve Size Percent Passing by Mass 
25 mm 100 
19 mm 90-100 
4.75 mm 35-65 
1.18 mm 15-40 
75 pm 2-10 
Project Control Tests Test Method Requirements 
DIC VERA MALY SIS cee peace cence tcaen Nev. T206 Above 
SamplingvA peregate... TR Nev. T200 — 
Fracture! Raegs n-ne Nev. T230 50% Min. 
VIASUICITY CLIO Kea eee cs eer teeth ee Nev. T212 Table I 
Liquid. Limit. e054 ten ole Nev. T210 35 Max. 
Source Requirement Tests Test Method Requirements 
Resistance (R Valwe)2 scc22-te258_......... Nev. T115 78 Min. 
Percentage of Wear (500 Rev. )........-----------:0----+ Nev. T233 45% Max. 


This aggregate shall 


704.03.05 Type 2 Class B Aggregate Base. 
conform to the following requirements: 
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Sieve Size Percent Passing by Mass 
25 mm 100 
19 mm 90-100 
4.75 mm 35-65 
1.18 mm 15-40 
75 pm 2-10 
Project Control Tests Test Method Requirements 
DICVE*ANALY Sisee ee eee eee Nev. T206 Above 
Sampling! AS Ste Sate eas cited cecensncescttecteecer: Nev. T200 — 
Practirede acess cia see on ees Nev. T230 35% Min. 
PlasticitviIndex. on nee ee ee Nev. T212 Table I 
Vigil Lite ee ar erect Nev. T210 35 Max. 
Source Requirement Tests Test Method Requirements 
Resistance( i Value).- tater ee Nev. T115 70 Min. 
Percentage of Wear (500 RevV.)............---:---:0+--- Nev. T233 45% Max. 


704.03.06 Type 3 Class A Aggregate. All requirements will be 
specified in the Special Provisions. 


704.03.07' Type 3 Class B Aggregate. All requirements will be 
specified in the Special Provisions. 


704.03.08 Aggregate for Portland Cement Treated Base. This 
aggregate shall conform to the following requirements: 


Sieve Size Percent Passing by Mass 
25 mm 100 
19 mm 90-100 
4.75 mm 35-75 
1.18 mm 15-45 
75 pm 2-15 
Test Test Method Requirements 
SievorAtialysissle_2C te See nae» Nev. T206 Above 
SamplingoAgoregate.<,.....g2.....as 1 VOM... Nev. T200 — 
Sand’ Equivalent... tee Nev. T227 20 Min. 
Percentage of Wear (500 Rev.)........2--------:-:----- Nev. T233 45% Max. 


704.03.09 Shouldering Material. This aggregate shall conform to 
the following requirements: 


Sieve Size Percent Passing by Mass 
37.5 mm 100 
25 mm 80-100 
4.75 mm 30-65 
1.18 mm 15-40 
75 pm 2-12 
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Project Control Tests Test Method 
picve Analysis ioe occas dla cee i Nev. T206 
Samplins Acpretatc. ee ee Nev. T200 
Plasticitys index oon aren oe le ee ee Nev. T212 
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SECTION 705 
AGGREGATES FOR BITUMINOUS COURSES 


SCOPE 


705.01.01 Materials Covered. This specification covers the quality 
and size of local mineral materials and commercial mineral fillers used in 
bituminous courses. 


REQUIREMENTS 


705.02.01 General. Provide mineral aggregate from approved 
deposits. The use of aggregates from any source may be prohibited when: 


(a) The character of the material is such, in the opinion of the Engineer, 
as to make improbable the furnishing of aggregates conforming to 
the requirements of these specifications. 


(b) The character of the material is such, in the opinion of the Engineer, 
that undue additional costs may be accrued by the State. 


The mineral aggregate shall be clean, hard, durable, free from frozen 
lumps, deleterious matter, and harmful adherent coatings. Crush and 
incorporate material between the sizes of the 250 mm in largest dimension 
and larger than the maximum size specified for a given product, into that 
specified finished product. Do not produce other products simultaneously 
by ‘“‘bleeding off’ aggregates. When producing plantmix aggregate, 
screen all natural fines passing the 4.75 mm sieve from the coarse 
aggregate. Such fines may be reintroduced into the mix at a rate not to 
exceed 10% by dry mass of the combined aggregates. Use only non- 
plastic fines and stockpile separately from other sizes of aggregate. Use 
natural fines only when all applicable mix design criteria have been met. 


705.02.02 Deficiencies. If the product of any deposit is deficient in 
the fraction passing the 4.75 mm sieve, additional filler from other 
approved deposits meeting the physical requirements may be added. Add 
the additional material to the drier in a uniform manner from a separate 
stockpile. If the added material is a commercial mineral filler, uniformly 
feed it directly to the plant. Do not construe this as a waiver of any of the 
requirements contained herein. 
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705 AGGREGATES FOR BITUMINOUS COURSES 


PHYSICAL PROPERTIES AND TESTS 


705.03.01 Plantmix and Roadmix Bituminous Surface Aggre- 
gates. The aggregate shall conform to the following requirements: 













PERCENT PASSING BY MASS 


aan | ie sa 

El 
Poses [=| = | nom 
Sides fee ee 
Pee eer een a oe 


The following requirements shall apply to all mix designs required by 
Subsection 401.02.01, and shall also apply to project control: 


Project Control and Mix Design Requirements (Plantmix and Roadmix 
Bituminous Surface Aggregates): 


| NEV. 


50% Min. for Type 
2 Roadmix, and 
35% Min. for Types 
1 and 3 


60% Min. (2 Frac- 
tures Min.) 

















Fractured Faces (All except Type 2 
or 2C Plantmix Aggregate) 










Fractured Faces (Type 2 or 2C 
Plantmix Aggregate) 





T230 


T212 








Plasticity Index (Blending with sand 
to eliminate plasticity will not be 
permitted) 


Absorption of Coarse Aggregate T111 
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N.P. (3 Max.) 


AGGREGATES FOR BITUMINOUS COURSES 705 


Source Requirements Tests: 


NEV. 
Percentage of Wear (500 Rev.) T233 45% Max. 
Soundness (Coarse Aggregate) (5 
Cycles, Sodium Sulfate) aide li oe iba A 
Soundness (Fine Aggregate) (5 
Cycles, Sodium Sulfate) pia 15% Max. Loss 
Absorption of Coarse Aggregate Td 


705.03.02 Plantmix Bituminous Open-Graded Surface Aggre- 
gate. The aggregate shall conform to the following requirements: 












Percent Passing by Mass 


Sieve Sizes 12.5 mm Size 9.5 mm Size 
12.5 mm 100 100 
9.5 mm 90-100 95-100 
4.75 mm 35-55 40-65 
1.18 mm 5-18 12-22 

75 ym 0-3 0-4 





90% Min. 
Fractured Faces aoe (2 Fractures Min.) 


Plasticity Index (Blending with sand 
to eliminate plasticity will not be 
permitted 


Liguid Limi 1210 






















Ted2 N.P. (3 Max.) 
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Percentage of Wear (500 Rev.) T233 37% Max. 


Soundness (Coarse Aggregate) (5 

Cycles, Sodium Sulfate) Lhd 12 Max Oss 
Soundness (Fine Aggregate) (5 

Cycles, Sodium Sulfate) Ue al DP ciies boss 
Absorption of Coarse Aggregate T111 





705.03.03 Commercial Mineral Filler. Commercial mineral filler 
shall be hydrated lime conforming to ASTM C1097. 


705.03.04 Screenings. The screenings shall conform to the follow- 
ing requirements: 


Percent Passing by Mass 


12.5 mm Size 9.5 mm Size 
Sieve Sizes Grade 1 Grade 2 
12.5 mm 100 100 -- 
9.5 mm 90-100 50-80 100 
4.75 mm 15-35 0-15 20-45 
2.36 mm _ 0-5 — 
1.18 mm 0-4 — 0-6 
75 ym 0-2 0-2 0-2 
Project Control Tests Test Method Requirements 
DICVe "Alla ySint nso wee eee ees Nev. T206 Above 
Damping Av otegate ee cee ee he Nev. T200 — 
Practured (Faces. terete ete wees Nev. T230 90% Min. 
cleanness Valu @eneccietcteedecs lives .cethpaeneeburecaaiact Nev. T228 65% Min. 
Source Requirement Test Test Method Requirements 
SILUPPIN ST |S bcenens teas ccksseivth ede daen ts eaesea saeco? Nev. T209 Satisfactory 
Percentage of Wear (500 Rev.)....................------ Nev. T233 37% Max. 


705.03.05 Sand Blotter. The sand shall conform to the following 
requirements: 


Sieve Sizes Percent Passing by Mass 

12.5 mm 100 

4.75 mm 90-100 

1.18 mm 30-75 

75 ym 0-12 
Test Test Method Requirements 

SICVOMADIALY Siguiente to ee eee ere Nev. T206 Above 
Sampling -Aggregate:t-2 ae ret Nev. T200 — 
Organier Impurities.) pn0.. 0 aerate on Nev. T498 _- 


[ 660 ] 


SECTION 706 
AGGREGATES FOR PORTLAND CEMENT PRODUCTS 


SCOPE 


706.01.01 Materials Covered. This specification covers the quality 
and size of aggregates used in Portland cement products. 


REQUIREMENTS 


706.02.01 General. The mineral aggregate shall be the product of 
approved deposits. Aggregates from any source having a history of alkali- 
silica reactivity in concrete will not be approved for use. The use of 
aggregates from any source may be prohibited when: 


(a) The character of the material is such, in the opinion of the Engineer, 
as to make improbable the furnishing of aggregates conforming to 
the requirements of these specifications. 


(b) The character of the material is such, in the opinion of the Engineer, 
that undue additional costs may be accrued by the State. 


Before beginning concrete work, submit for approval in writing the 
proposed concrete mix design indicating the sources and proportions of 
cement, water, admixtures, and aggregates and the gradation of the 
primary aggregate nominal sizes. The gradation shall consist of the 
gradation for each individual size, and the proposed proportions of each 
individual size, combined mathematically to indicate one proposed grada- 
tion. Such gradation shall meet the grading requirements shown in the 
following table (not applicable to lightweight concrete): 
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GRADING LIMITS OF COMBINED AGGREGATES 


SIEVE SIZE 
eae 
ee ebe it” || | or 


25 mm 65-90 97-100 0 













48-82 70-100 80-100 










0 


If changing the source of supply of aggregates, submit in writing the 
new gradations before their intended use. 


1 
2 


PHYSICAL PROPERTIES AND TESTS | 


706.03.01 Coarse Aggregate. The aggregate shall conform to the 
following requirements: 
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706 AGGREGATES FOR PORTLAND CEMENT PRODUCTS 


sentig fevetee eS | abe [eb 


Cleanness Value Nev. T228 71 Min. (a) 
Nev. T490 0.3% Max. 


Percentage of Wear (500 Rev.) Nev. T233 50% Max. 


Soundness (5 Cycles, Sodium Sulfate) Nev. T470 12% Max. Loss 
Potential Reactivity of Aggregates** ASTM C289 Innocuous (b) 


**This test is required only if specified in the Special Provisions. 










(a) When 2 or more stockpiles are to be combined, each stockpile must 
have a cleanness value of at least 65 with a minimum combined cleanness 
value of 71 calculated by the percent of material used from each stockpile. 


(b) If the material from a proposed source fails this test requirement, 
the material may still be used for concrete aggregate provided that it is 
incorporated in an approved mix design with an approved Type F or Type 
N Pozzolan, or with a Type IP cement. 


If a pozzolan is used for this purpose, use 1 part pozzolan to 4 parts of 
cement by mass. The pozzolan quantity shall be considered as cement in 
meeting the required minimum cement content. The limitation on replace- 
ment of cement with pozzolans at a maximum of 15% in Subsection 
501.02.03 is hereby waived to meet this requirement. If a Type IP cement 
is used for this purpose the use of pozzolan is not required. 


Submit samples of aggregates to be tested by ASTM C289 at least 30 
working days before anticipated use. 


706.03.02 Lightweight Aggregates. These aggregates shall conform 
to the following requirements: 
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PERCENT PASSING BY MASS 


Fine Fine 25 mm Size 
Natural Lightweight Coarse 














Joao “A 2a el Peters MTD 
Gr asl pee ce 


SOURCE REQUIREMENTS TEST REQUIREMENTS 
TESTS METHOD 


Fine Agg.—121 kg/m? Max. 
(b), Coarse Agg.—881 kg/m? 
Max. (b), Comb. Fine and 
Coarse—1041 kg/m? Max. (b) 


Organic Impurities Nev. T498 Satisfactory (c) 
Test for Staining Materials Nev. T488 Satisfactory (d) 
Mortar Making Properties Nev. T472 95% Min. (e) 


(a) Exceptions: The mass of the test sample for the fine lightweight 
aggregate shall be according to Table III, and the aggregate when mechan- 
ically sieved shall be sieved for only 5 minutes. The test sample for coarse 
aggregate shall consist of not less than 6 kg of the material used for the 
determination of unit mass. 



















Unit Weight 


(Loose oven dry) Nev. T119 
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TABLE III 
MASS OF SIEVE TEST SAMPLE FOR FINE LIGHTWEIGHT AGGREGATES 


NOMINAL i eas AGGREGATE 








80-1040 
1040-1120 


(b) The unit mass of successive shipments of lightweight aggregate 
shall not differ by more than 10% from that of the sample submitted for 
acceptance tests. 


(c) Aggregates tested and showing color darker than the standard shall 
be rejected unless it can be demonstrated that the discoloration is due to 
small quantities of materials not harmful to the concrete. 


(d) Aggregates tested and showing stain darker than ‘‘heavy stain”’ 
(stain index of 80 or darker) shall be tested by chemical procedure, and 
aggregates that contain 1.5 mg or more of ferric oxide (Fe,O,) per 200 g 
sample shall be rejected for use. 


(e) Fine aggregate failing in the test for organic impurities (Nev. T498) 
may be used provided that when tested for effect of organic impurities on 
strength of mortar, the relative strength at 7 and 28 days calculated by 
Nev. T472 is not less than 95%. 


706.03.03 Fine Aggregate. This aggregate shall conform to the fol- 
lowing requirements: 


Sieve Size Percent Passing by Mass 
9.5 mm 100 
4.75 mm 95-100 
1.18 mm 45-80 
300 pm 10-35 
150 pm 2-12 
75 pm 0-5 
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igs ee Pe ee 


Soundness 

(5 cycles, Sodium Sulfate) rae 10% Max. Loss 
Lightweight Pieces in ap PETCERC 
with less than 1.95 Sp. G Ria Max 
Organic Impurities Nev. T498 Satisfactory (a) 


Nev. T4729 5% Min. (b) 





















Mortar Making Properties 









ASTM C289 


i 
1 





Potential Reactivity of Aggregates** Innocuous (c) 


**This test is required only if specified in the Special Provisions. 


(a) Aggregates tested and showing color darker than the standard shall 
be rejected unless they pass the ‘“‘Mortar Making Properties’’ test (Nev. 
T472). 


(b) This test shall only be required should samples of fine aggregate fail 
to pass the organic impurities test. Fine aggregate failing in the test for 
organic impurities (Nev. T498) may be used provided that when tested for 
effect of organic impurities on strength of mortar, the relative strength at 7 
and 28 days calculated by Nev. T472 is not less than 95%. 


(c) If the material from a proposed source fails this test requirement, 
the material may still be used for concrete aggregate provided that it is 
incorporated in an approved mix design with an approved Type F or Type 
N Pozzolan, or with a Type IP cement. 


If a pozzolan is used for this purpose, use 1 part pozzolan to 4 parts of 
cement by mass. The pozzolan quantity shall be considered as cement in 
meeting the required minimum cement content. The limitation on replace- 
ment of cement with pozzolans at a maximum of 15% in Subsection 
501.02.03 is hereby waived to meet this requirement. If a Type IP cement 
is used for this purpose the use of pozzolan is not required. 


22 
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Submit samples of aggregates to be tested by ASTM C289 at least 30 
working days before anticipated use. 


706.03.04 Grout and Mortar Aggregate. Aggregate for grout and 
mortar shall conform to either of the following requirements. 


Sieve Size Percent Passing by Mass 
9.5 mm 100 
4.75 mm 95-100 

1.18 mm 45-80 

300 pm 10-35 

150 pm 2-12 

75 pm 0-5 

or 

Sieve Size Percent Passing by Mass* 
4.75 mm 100 
2.36 mm 95-100 
1.18 mm 70-100 

600 um 40-75 

300 pm 20-50 

150 pm 10-25 

75 ym 0-10 


*When lightweight, natural, or manufactured aggregate fails the gradation limits specified 
above, it may be used provided the mortar can be prepared to comply with the aggregate ratio, 


water revention, and compressive strength requirements of the property specification of ASTM 
C270 for mortar for unit masonry. 


Coarse aggregate for grout shall conform to either of the following 
requirements: 


PERCENT PASSING BY MASS 
SIEVE SIZE 
Size No. 8 Size No. 89 


al cia Ud lo ho a 
ia SE aia Seal AS ae 


PROJECT CONTROL TESTS TEST METHOD REQUIREMENTS 


Sieve Analysis Nev. T206 
Sampling Aggregate Nev. T200 ee 














100 
5 
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a es a TEST METHOD REQUIREMENTS 
Organic Impurities Nev. T498 Satisfactory (a) 
(Coarse Aggregate) 


Nev. T470 12% Max. Loss 
(5 Cycles, Sodium Sulfate) 
Soundness 
(Fine Aggregate) Nev. T470 10% Max. Loss 
(5 Cycles, Sodium Sulfate) 


Mortar Making Properties Nev. T472 95% Min.(b) 


(a) Aggregates tested and showing color darker than the standard shall 
be rejected unless they pass the “‘Mortar Making Properties’’ test (Nev. 
T472). 


(b) This test shall only be required should samples of sand fail to pass 
the ‘“‘Organic Impurities’’ test (Nev T1498). Sand failing in the test for 
organic impurities may be used provided that when tested for effect of 
organic impurities on mortar strength, the relative strength at 7 and 28 
days calculated by Nev. T472 is not less than 95%. 










Soundness 











706.03.05 Stone for Riprap. This stone shall conform to the follow- 
ing requirements: 


RIPRAP GRADATIONS (mm) 


Percent 


Passing CLASS DESIGNATIONS 
by Mass 150 300 400 550 700 900 
100 250 500 650 950 1150 1450 
35-50 150 300 400 550 700 900 
0-15 50 100 150 200 250 350 
Source Requirement Tests Test Method Requirements 
Percentage of Wearts0U0? Revita Nev. T233 45% Max. 
Specific Gravity... See A. AA Nev. T111 2.5 Min. 


Stone for riprap shall be hard, durable, angular in shape; resistant to 
weathering and to water action; free from overburden, spoil, shale and 
organic material; and shall meet the gradation requirements specified. The 
largest dimension of a single riprap stone shall not be larger than 3 times 
the smallest dimension. Rounded stone or boulders will not be accepted. 
Shale and stone with shale seams are not acceptable. 


Control of gradation will be by visual inspection. If directed provide 2 
samples of rock of a least 5 t each, meeting the gradation specified. 
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Provide one sample at the construction site, which may become part of the 
finished riprap covering. Provide the other sample at the quarry. These 
samples will be used as a frequent reference for judging the gradation of 
the riprap supplied. Resolve any difference of opinion between yourself 
and the Engineer by dumping and checking the gradation of 2 random 
truck loads of stone. Provide mechanical equipment, a sorting site, and 
labor needed to assist in checking the gradation. 


706.03.06 Stone for Grouted Riprap. This stone shall conform to 
the requirements of Subsection 706.03.05 except that gradation and grout 
penetration depth requirements shall be as stated in the Special Provisions. 


706.03.07 Aggregate for Riprap Bedding. This aggregate shall 
conform to the following requirements: 


Source Requirement Tests Test Method Requirements 
Percentage of Wear (500 Rev.)...x._....--........ Nev. 1233 45% Max 
Specific: Gravityne4-s.aplamis.2. si teans.2 Nev. T111 2.5 Min 


Material for riprap bedding shall be hard, durable, angular in shape; 
resistant to weathering and water action; free from overburden, spoil, 
shale, and organic material; and shall meet the gradation requirements 
specified. 


Control of gradation will be by visual inspection. If directed, provide 2 
samples of material of at least 5 t each, meeting the gradation specified. 
Provide one sample at the construction site, which may become part of the 
finished riprap bedding layer. Provide the other sample at the quarry. 
These samples will be used as frequent reference for judging the gradation 
of the riprap bedding supplied. Resolve any difference of opinion between 
yourself and the Engineer by dumping and checking the gradation of 2 
random truck loads of material. Provide mechanical equipment, sorting 
site, and labor needed to assist in checking gradation. 


CLASS 150 RIPRAP BEDDING 


Sieve Size (mm) Percent Passing by Mass 
37.5 100 
19 35-100 
12eD 15-80 
5 5-60 
4.75 0-35 
1.18 0-5 
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AGGREGATES FOR PORTLAND CEMENT PRODUCTS 706 


CLASS 300 RIPRAP BEDDING 


Sieve Size (mm) 


100 


Percent Passing by Mass 


100 
30-100 
15-80 
0-50 
0-20 
0-5 


CLASS 400 RIPRAP BEDDING 


Sieve Size (mm) 


Percent Passing by Mass 


100 
30-100 
20-80 
0-45 
0-20 
0-10 


CLASS 550 RIPRAP BEDDING 


Sieve Size (mm) 


Percent Passing by Mass 


100 
35-100 
15-80 
0-50 
0-30 
0-10 


CLASS 700 RIPRAP BEDDING 


Sieve Size (mm) 


Percent Passing by Mass 


100 
25-85 
5-70 
0-40 
0-15 
0-5 


CLASS 900 RIPRAP BEDDING 


Sieve Size (mm) 


250 
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Percent Passing by Mass 


100 
25-90 
15-75 

0-35 
0-15 
0-5 
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SECTION 707 
JOINT MATERIAL 


SCOPE 


707.01.01 Material Covered. This specification covers the quality 
requirements for poured filler, preformed fillers, and resilient and rubber 
type gaskets. 


PHYSICAL PROPERTIES AND TESTS 


707.03.01 Joint Fillers. Preformed fillers for joints shall conform to 
the requirements of ASTM D1751, Fiber Type. Punch fillers to admit the 
dowels where called for on the plans. Furnish the filler for each joint in a 
single piece for the full depth and width required for the joint unless 
otherwise authorized. When the use of more than one piece is authorized 
for a joint, fasten the abutting ends securely and hold in place by stapling 

or other positive satisfactory fastening. 


707.03.02 Gaskets. The gaskets shall conform to AASHTO M198. 


707.03.03 Waterstops. Waterstops shall conform to the following 
requirements: 


(a) Natural Rubber. 


TEST TEST METHOD REQUIREMENTS 


ASTM D412 
ASTM D572 


ASTM D2240 


Manufacture natural rubber waterstops from a stock composed of a high 
grade compound made exclusively from new plantation rubber reinforced 












Tensile strength 24 MPa Min.— 
Elongation at breaking of 550%. 
Unit stress (300%) 8 MPa Min. 
Unit stress (500 %) 20 MPa Min. 


Tension Testing of Vul- 
canized Rubber 


After 7 days in air at 66 +1 °C 
or after 48 hours in oxygen at 70 
+1 °C and 2 MPa, the tensile 
strength and elongation shall not 
be less than 65% of the original. 


Test for Accelerated 
Aging of Vulcanized 
Rubber by the Oxygen 
Pressure Method 
















Test for Indentation of 
Rubber by Means of a 
Durometer 


55 to 65 (hardness) 
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707 JOINT MATERIAL 


carbon black, zinc oxide, accelerators, antioxidants, and softeners. This 
compound shall contain not less than 72% by volume of new plantation 
rubber. 


(b) Synthetic Rubber. 


Test Test Method Requirements 
Tension Testing of Vulcanized 
Rubber. 4..e00. eee ose ASTM D412 Tensile strength 18 MPa Min. 
Elongation at breaking of 
425%. 


Testing for Accelerated Aging of 
Vulcanized Rubber by the Oxygen 
Pressure Method... pase peas. ASTM D572 After 7 days in air at 70 +1 °C 
or after 48 hours in oxygen at 
70 +1 °C and 2 MPa, the ten- 
sile strength and elongation 
shall not be less than 65% of the 


original. 
Test for Indentation of Rubber 
by Means of a Durometet.................... ASTM D2240 50 to 70 (hardness) 
(c) Polyvinyl Chloride 
Test Test Method Requirements 
Polyvinyl Chloride Waterstops............... Corps. of Engr. 


CRD-C572 Compliance of paragraph 6 


707.03.04 Joint Sealer for Weakened Plane Joints in Portland 






Cement Concrete Pavements. A list of approved joint sealants shall be 
ified in the Special Provisions. Only silicone based products will be 


Place all sealants according to the manufacturer’s recommendations. 
Furnish 2 copies of the manufacturer’s recommendations not less than 14 
days in advance of beginning joint sealing operations. 


707.03.05 Preformed Elastomeric Joint Seals. Preformed elasto- 
meric joint seals shall conform to ASTM D3542. The seals shall consist of 
a multiple-web design, function only by compression between the faces of 
the joint, allow for movement of the bridge, and seal the joint against 
admission of moisture. The minimum nominal depth of the seal shall be at 
least 95% of the uncompressed width. The movement rating of each seal, 
as determined by ASTM D3542, shall not be less than the movement 
rating as shown on the plans. 
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SECTION 708 
CONCRETE AND PLASTIC PIPE 


SCOPE 


708.01.01 Materials Covered. This specification covers the quality 
of clay pipe, nonreinforced concrete pipe, reinforced concrete pipe, and 
plastic pipe. 


PHYSICAL PROPERTIES AND TESTS 


708.03.01 Reinforced Concrete Pipe. This pipe shall conform to 
AASHTO M170 for the specified diameters and strength classes. Furnish 
elliptical pipe where specified. Unless otherwise specified, pipe wall 
design and use of elliptical reinforcement in circular pipe are optional. 


Precast reinforced concrete end sections shall conform to the require- 
ments of the cited specifications to the extent to which they apply. 


7€8.03.02 Nonreinforced Concrete Pipe. This pipe shall conform 
to AASHTO M86 for the specified diameters and strength classes. 


708.03.03 Perforated Concrete Pipe. This pipe shall conform to 
AASHTO M175 or to ASTM C444 for the specified diameters and 
strength classes. 


708.03.04 Clay Pipe. This pipe shall conform to AASHTO M65 for 
pipe with full circular cross section, for the specified diameter and 
strength class. When specified, the bell shall have integral spacer lugs to 
provide for an annular opening and self-centering feature. 


708.03.05 Plastic Pipe. Perforated and nonperforated plastic pipe 
shall conform to the following for the sizes and the types specified in the 
contract. Joints specified as watertight shall conform to ASTM D3212. 


(a) Smooth Wall Polyethylene Pipe. Furnish 305 to 1067 mm diame- 
ter pipe conforming to ASTM F714 and minimum cell class, ASTM 
D3350, 335434C. 


(b) Corrugated Polyethylene Pipe. Furnish 305 to 915 mm diameter 
pipe conforming to AASHTO M294 and minimum cell class, ASTM 
D3350, 315412C. 


(c) Profile Wall (ribbed) Polyethylene Pipe. Furnish 305 to 1220 mm 
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diameter pipe conforming to ASTM F894 and minimum cell class, ASTM 
D3350, 334433C or 335434C. 


(d) Corrugated Polyethylene Drainage Tubing. Furnish 76 to 254 mm 
diameter pipe conforming to AASHTO M252 and minimum cell class, 
ASTM D3350, 315412C. 


(e) Smooth Wall Polyvinyl Chloride Pipe. Furnish 102 to 381 mm 
diameter pipe conforming to AASHTO M278 and minimum cell class, 
ASTM D1784, 12454C or 12364C. 


(f) Profile Wall (ribbed) Polyvinyl Chloride Pipe. Furnish 102 to 1220 
mm diameter pipe conforming to AASHTO M304 and minimum cell 
class, ASTM D1784, 12454C or 12364C. 


(g) Acrylonitrile-Butadiene-Styrene (ABS) Pipe. Furnish pipe con- 
forming to AASHTO M264. When perforated pipe is specified, perfora- 
tions shall conform to AASHTO M278. 
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SECTION 709 
METAL PIPE AND DRAINS 


SCOPE 


709.01.01 Material Covered. This specification covers the quality 
of metal pipes, metal arch pipes, metal end sections, structural plate pipe, 
and perforated metal pipe. 


PHYSICAL PROPERTIES AND TESTS 


709.03.01 Corrugated Steel Pipe. These conduits and the coupling 
bands shall conform to AASHTO M36 for the specified sectional dimen- 
sions and galvanized coating. Furnish shop-formed elliptical pipe and 
shop strutted pipe where specified. 


Special sections, such as elbows, tees, and wyes, for these conduits 
shall be of the same plate thickness as the conduit to which they are 
joined, and shall conform to applicable requirements of AASHTO M36. 


709.03.02 Corrugated Aluminum Pipe. This pipe shall conform to 
AASHTO M196. 


709.03.03 Corrugated Steel Pipes for Downdrains. Downdrain 
flumes and pipe shall conform to AASHTO M36. All anchor assemblies, 
hardware, and accessories shall conform to the requirements of ASTM 
A153 and ASTM A123. 


709.03.04 Corrugated Steel Pipe for Underdrains. This pipe shall 
conform to AASHTO M36, Type III for the specified diameters. 


709.03.05 Corrugated Aluminum Pipe for Underdrains. This 
pipe shall conform to AASHTO M196 and M197. 


709.03.06 Steel Structural Plate Pipe and Pipe Arches. This pipe 
shall conform to AASHTO M167. 


709.03.07 Aluminum Structural Plate Pipe and Pipe Arches. This 
pipe shall conform to AASHTO M219. 
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SECTION 710 
STRUCTURAL STEEL 


SCOPE 


710.01.01 Material Covered. This specification covers the quality 
of structural steel. 


REQUIREMENTS 


710.02.01 Defects. Finished rolled material shall be free from 
cracks, flaws, injurious seams, laps, blisters, ragged and imperfect edges, 
and other defects. It shall have a smooth, uniform finish and shall be 
straightened in the mill before shipment. 


Provide material free from loose mill scale, rust pits, or other defects 
affecting its strength or durability. 


Material will be rejected if deemed unsuitable for the purpose intended 
-even though the material meets the requirements of the mill tolerances. 


710.02.02 Charpy V-notch Test. Structural steel conforming to 
AASHTO M270 need not comply with the Impact Testing Requirements 
unless designated on the plans as main load carrying members subject to 
tensile stress. Structural steel requiring Impact Testing shall meet the 
minimum requirements of Zone 2, unless otherwise shown on the plans. 


PHYSICAL PROPERTIES AND TESTS 


710.03.01 Standard Steel. All steel for use in miscellaneous struc- 
tures unless otherwise noted shall conform to AASHTO M183 (ASTM 
A36). 


710.03.02 High Strength Low Alloy Columbium—Vanadium 
Steel. This steel shall conform to AASHTO M223 (ASTM A572) Grade 
345, and shall be other than rimmed or capped steel. 


710.03.03 High Strength Bolts. All bolts, nuts and washers used in 
high-strength connections shall conform to the AASHTO Standard Speci- 
fications for Highway Bridges, except as follows: 


All nuts used with AASHTO M164 (ASTM A325) type 1 and type 2 
bolts shall conform to ASTM A563 grade DH or ASTM A194 grade 
2H. All nuts used with AASHTO M164 (ASTM A325) type 3 bolts shall 
conform to ASTM A563 grade DH3. 
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710.03.04 Stainless Steel Bolts. This steel shall conform to ASTM 
A276. 


710.03.05 Welded Seamless Steel Pipe. This steel shall conform to 
ASTM A53, Type S, Grade B. 


710.03.06 Cold-Formed Welded and Seamless Carbon Steel Struc- 
tural Tubing in Rounds and Shapes. This steel shall conform to ASTM 
A500, Grade B. 


710.03.07 Shear Stud Connectors. Shear Stud Connectors shall 
conform to the AASHTO Standard Specifications for Highways and 
Bridges. 


710.03.08 Pins and Rollers. This steel shall conform to the 
AASHTO Standard Specifications for Highways and Bridges, except pin 
nuts shall conform to Subsection 710.03.01. 


710.03.09 Bolts. All bolts, nuts, and washers not intended for high- 
strength connections shall conform to ASTM A307. 


710.03.10 Structural Steel. Unless otherwise noted on the plans, all 
structural steel for use in main load carrying members of bridge structures 
shall conform to AASHTO M270, Grade 250. Bridge elements typically 
not considered as main load carrying members include: crossframes, 
diaphragms, wind bracing, stiffeners, gusset plates, bearing plates, and 
expansion assemblies. 


710.03.11 High Strength Low Alloy Steel. This steel shall conform 
to AASHTO M222 (ASTM A588). 


710.03.12 High-Yield-Strength, Quenched and Tempered Alloy 
Steel Plate, Suitable for Welding. This steel shall conform to AASHTO 
M244 (ASTM A514). 


710.03.13 High-Yield-Strength Alloy Steel Plates, Quenched and 
Tempered for Pressure Vessels. This steel shall conform to ASTM 
A517. 
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SECTION 712 
MISCELLANEOUS METAL 


SCOPE 


712.01.01 Material Covered. This specification covers the type and 
quality of miscellaneous metals. 


PHYSICAL PROPERTIES AND TESTS 


712.03.01 Steel Castings. This steel shall conform to ASTM A27, 
Grade 450-240. 


712.03.02 Gray Iron Castings. These castings shall conform to 
ASTM A48, Class 40. 


712.03.03 Malleable Castings. These castings shall conform to 
ASTM A47, Grade 22010. 


712.03.04 Aluminum for Bridge Rail. Aluminum bridge rail shall 
conform to the following requirements: 


(a) Aluminum Alloy for Pipe. This pipe shall conform to ASTM B241 
Alloy 6061-T6 or 6063-T6. 


(b) Aluminum Alloy Tubing. This tubing shall conform to ASTM 
B221 Alloy 6061-T6 or 6063-T6. 


(c) Cast Aluminum Alloy. This alloy shall conform to AASHTO 
M193. 


(d) Aluminum Alloy Shims. This alloy shall conform to ASTM B209 
Alloy 1100-0. 


712.03.05 Bronze Castings. These castings shall conform to ASTM 
B22, Copper Alloy No. 863 (UNS No. C86300). 


712.03.06 Welding Materials. Materials used for welding shall con- 
form to the current American Welding Society Structural Welding Code 
and current AASHTO Standard Specifications for Welding of Structural 
Steel Highway Bridges. 
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712.03.07 Steel Piles. This steel (‘“‘H’’ Piles and Sheet Piling) shall 
conform to ASTM A36. 


712.03.08 Steel Shell for Piles. This steel shall conform to ASTM 
A252, Grade 2. 
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SECTION 713 
REINFORCEMENT 


SCOPE 
713.01.01 Materials Covered. This specification covers the quality 
of bar steel, fabricated reinforcement and welded steel wire. 
PHYSICAL PROPERTIES AND TESTS 


713.03.01 Bar Steel Reinforcement. This steel shall conform to the 
applicable following requirements: 


Deformed Billet-Steel Bars for Concrete 


BReintorcement. 1 6:5 ten i doe ets AASHTO M31, Grade 300 or 400 
Axle-Steel Deformed Bars for Concrete 

Brunorcrcwente, mt Foe Witte ar tro Jey AASHTO M53, Grade 300 or 400 
ST rt CO cor, 1) eae tape aan 5a eee eas Aa, AASHTO M31, Grade 400 


If reinforcing steel bars fail to meet the minimum unit stress when 

calculated on the basis of AASHTO M31 or M53 the material may be 
considered acceptable if minimum specification requirements are satisfied 
by computing the unit stress ‘“‘Section Area’’ method described in Test 
Method No. Nev. T484. 


Furnish 3 copies of certified mill test results for each heat of steel 
supplied to the project. Additionally furnish two 750 mm samples of each 
size per heat for testing. Field samples may also be tested from “‘extra’’ 
bars as required in Subsection 505.02.02. 


713.03.02 Fabricated Steel Bar or Rod Mats Reinforcement. This 
steel shall conform to ASTM A184. 


713.03.03 Welded Steel Wire Fabric Reinforcement. This steel 
shall conform to ASTM A185. 


713.03.04 Prestressing Steel. Prestressing steel shall be high-tensile 
wire conforming to AASHTO M204, high-tensile wire strand conforming 
to AASHTO M203, or uncoated high-strength steel bars conforming to 
AASHTO M275, Type II. 


Use the same grade bars in any individual member, unless otherwise 
permitted. 


When bars are to be extended by the use of couplers, the assembled 
units shall have a tensile strength of not less than the manufacturer’s 
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minimum guaranteed ultimate tensile strength of the bars. Failure of any 
one sample to meet this requirement will be cause for rejection of the heat 
of bars and lot of couplers. Place couplers at approved locations. 


Straighten wires if necessary to produce equal stress in all wires or wire 
groups or parallel lay cables that are to be stressed simultaneously or when 
necessary to insure proper positioning in the ducts. 


Where wires are to be button-headed, cold form the buttons symmetri- 
cally about the axis of the wires. The buttons shall develop the minimum 
guaranteed ultimate tensile strength of the wire. Do not use a cold forming 
process that causes indentations in the wire. Button-heads shall not contain 
wide open splits, more than 2 splits per head, or splits not parallel with the 
axis of the wire. 


Sampling and testing shall conform to AASHTO M203 and AASHTO 
M204 and as specified below. 


Furnish samples for testing from each size and each heat of prestressing 
bars, from each manufactured reel of prestressing steel strand, from each 
coil of prestressing wire, and from each lot of anchorage assemblies and 
bar couplers to be used. Submit with each sample of prestressing steel 
wires, bars, or strands furnished for testing, a certification stating the 
manufacturer’s minimum guaranteed ultimate tensile strength of the sam- 
ple furnished. 


No additional compensation will be given for any work delayed awaiting 
approval of the materials furnished for testing. 


Assign all bars of each size from each mill heat, all wire from each coil, 
and all strand from each manufactured reel to be shipped to the site an 
individual lot number and tag in such a manner that each such lot can be 
accurately identified at the jobsite. Likewise identify each lot of anchorage 
assemblies and bar couplers to be installed at the site. All unidentified 
prestressing steel, anchorage assemblies or bar couplers received at the 
site will be rejected. 


Furnish, at least 15 days in advance of anticipated use, the following 
samples of materials and tendons which will be selected from the pre- 
stressing steel at the plant or jobsite: 


(a) For wire, strand, or bars, furnish one 1.5 m long sample of each 
size for each heat and pack or reel. 


(b) If the prestressing tendon is to be prefabricated, furnish one com- 
pletely fabricated prestressing tendon 1.5 m in length for each size 
of tendon, including anchorage assemblies. If the prestressing ten- 
don is to be assembled at the jobsite, furnish sufficient wire or 
strand and end fittings to make up one complete prestressing tendon 
1.5 m in length for each size of tendon, including anchorage 
assemblies. 
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(c) If the prestressing tendon is a bar, furnish one 1.5 m length com- 
plete with one end anchorage and furnish in addition, if couplers are 
to be used with the bar, two 1.2 m lengths of bar equipped with one 
coupler and fabricated to fit the coupler. 


Before being allowed for use, the proposed prestressing system must 
have prior approval. Approval of new prestressing systems will be contin- 
gent on prequalification testing by the Contractor, of complete tendon 
assemblies as proposed for use and the submittal of written information as 
may be requested. 


When prestressing systems have been previously tested and approved 
for Department’s projects, complete tendon samples need not be fur- 
nished, provided there is no change whatsoever in the materials, design or 
details previously approved. Working drawings shall contain an identifica- 
tion of the project on which approval was obtained, otherwise sampling 
will be required. 


For prefabricated tendons, give at least 10 days notice before commenc- 
ing the installation of end fittings or the heading of wires. End fitting 
installations and wire headings will be inspected while such fabrication is 
in progress at the plant. The required testing will be arranged for the 
_ material to be shipped to the site. 


Do not ship any prefabricated tendon to the site without first having been 
released by the Engineer, and tag each tendon before shipment for identifi- 
cation purposes at the site. All unidentified tendons received at the site 
will be rejected. 


Consider jobsite or site as referred to herein to mean the location where 
the members are to be manufactured whether at the bridge site or a 
removed casting yard. 


713.03.05 Cold-Drawn Steel Wire for Spiral Reinforcement. This 
steel shall conform to ASTM A82. 
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SECTION 714 
PAINT 


SCOPE 


714.01.01 Materials Covered. This specification covers the quality, 
color, and number of applications of paint. 


REQUIREMENTS 


714.02.01 Certificates. Furnish written certification that all required 
tests have been satisfactorily completed and that the materials thereof 
comply with all the requirements. Supply paint samples to verify compli- 
ance when requested. 


PHYSICAL PROPERTIES AND TESTS 
714.03.01 Iron and Steel Use Items. 


(a) General. For use on structural steel used for bridge members, see 
paragraph (b) below. 


Choose from Steel Structures Painting Council (SSPC) Alkyd Paint 
System 2.00 or Phenolic Paint System 3.00 when metal rail, bridge or 
pedestrian rail are specified to receive paint or when painting structural 
steel, miscellaneous iron and steel standards. The color of paint shall be as 
shown on the plans or specified in the Special Provisions. Do not use lead 
base paint. 


Submit for approval a letter indicating choice of system, accompanied 
by certificates attesting that the products chosen meet the applicable 
specifications and requirements before application of any paint. 


(b) Structural Steel Use Items Used for Bridge Members. Submit for 
approval a letter indicating choice of the complete coating system from 
one of the approved coating systems listed in the Special Provisions. 


The color of the paint shall be as shown on the plans or as specified. 


Paint used for touch-up in the field or shop, shall be the same as used for 
the initial painting. 


714.03.02 Timber Use Items. Use the following paints for cattle 
guard wings, bridge railings, right of way markers, sign posts, and 
miscellaneous timber structures. 
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Number Federal 
Purpose of Coats Color General Type Specification 
Primes soe a eee 1 White Mixed TT-P-25 
Pigment 
Exterior 
Wood TT-P-25 
Primer 
Intermediate (first coat 
afteriprime,r) ce eee 1 Cream Titanium TT-P-102 
Zinc Oxide Class B 
Finish (second coat 
ATER DIIMICT ee ee on 1 White Titanium ~ TT-P-102 
Zinc Oxide Class B 
Trim, Lettering and Indications 
(used when so indicated 
onplans) 200) SOU Sie 1 Black Titanium TT-P-61 
Zinc Oxide 


714.03.03 Concrete Use Items. Use the following paint for miscel- 
laneous concrete specified to receive paint. 


Number Formula or 
Purpose of Coats Color General Type Specification 
Pinish e2ee: eee ah ee eee 1 White Water Acrylic Resin 
Thinned or Synthetic 
Latex Alkyd 
Emulsion 


714.03.04 Aluminum Use Items. Prepare aluminum bridge railing 
and posts specified to receive paint by applying a chemical conversion 
coating conforming to MIL-C5541. Apply the coating according to the 
manufacturer’s specifications and recommended sequence of operations. 


Any of the paint systems specified for use on iron or steel in Subsection 
714.03.01 may be used for painting aluminum. Submit for approval a 
letter indicating choice of system as required for iron or steel. 
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SECTION 715 
GALVANIZING 


SCOPE 


715.01.01 Material Covered. This specification covers the quality 
and thickness of galvanizing used on various material. 


PHYSICAL PROPERTIES AND TESTS 


715.03.01 Iron and Steel Products 3 mm Thick and Thicker. 
Galvanizing of products fabricated from rolled, pressed, and forged iron 


and steel shapes, castings, plates, bars, and strips shall conform to ASTM 
A123. 


715.03.02 Hardware. Galvanizing of bolts, nuts, washers, and fas- 
tenings shall conform to ASTM A153. 


715.03.03 Mechanical Galvanizing. In lieu of hot-dipped galvaniz- 
ing as specified in these specifications, ferrous metals may be mechani- 
cally galvanized according to ASTM B695. Regardless of the method 
chosen, the coated product shall conform to the coating thickness, adher- 
ence, and quality requirements of AASHTO M232. 


715.03.04 Repair of Damaged Galvanizing. Material and proce- 
dures for repair of damaged galvanizing shall conform to ASTM A780. 
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SECTION 716 
SIGN MATERIALS 


SCOPE 


716.01.01 Materials Covered. This specification covers the kind 
and quality of materials used in the construction and fabrication of signs. 


REQUIREMENTS 


716.02.01 Certificates. Ascertain that all required tests have been 
made by approved testing laboratories. Furnish a written certification that 
all required tests have been satisfactorily completed and that materials and 
fabrication thereof comply with all the requirements. 


Receive approval of materials before use. 


PHYSICAL PROPERTIES AND TESTS 


716.03.01 Reflective Sheeting. Reflective or retroreflective sheeting 
is classified as follows: 


(a) Type III. A high intensity sheeting. An encapsulated glass bead or 
prismatic material. 


(b) Type IV. A high intensity sheeting. An unmetallized micropris- 
matic element material. 


Type III and Type IV reflective sheeting shall conform to ASTM D4956 
for the equivalent classifications of Type III and Type IV. Reboundable 
reflective sheeting shall also conform to ASTM D4956, supplemental 
requirement S2. 


716.03.02 Fiberglass Reinforced Plastic Sign Panels. 


(a) General. Fiberglass Reinforced Plastic (FRP) for sign panels shall 
be a fiberglass reinforced thermoset polyester laminate. The panel shall be 
acrylic modified and U.V. stabilized for outdoor weatherability. 


The panel shall not contain visible cracks, pinholes, foreign inclusions, 
or surface wrinkles that would affect implied performance, alter the 
specific dimensions of the panel, or otherwise affect its serviceability. 


(b) Mechanical Properties. The mechanical properties in the follow- 
ing table are measured in both the line direction of the panel and at 90° to 
the line as noted in the appropriate ASTM test referenced: 
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SIGN MATERIALS 


Averaged 

Minimum 
Mechanical Property Requirements ASTM Test 
Tensile Strength 69 MPa D638 
Tensile Modulus 8300 MPa D638 
Flexural Strength 138 MPa D790 
Flexural Modulus 8300 MPa D790 
Compression Strength 220 MPa D695 
Compression Modulus 9650 MPa D695 
Punch Shear 90 MPa D732 


(c) Physical Properties. 


i 


Thickness. Panels shall be 3.375 mm thick with a tolerance 
of +0.125 mm. 


Size. Panel tolerance on nominal length and width shall be + 
3 mm for dimensions of 3.6 m or less when measured accord- 
ing to ASTM D3841. 


Squareness. Panels shall be within 3 mm of square per 3.6 m 
of length when measured according to ASTM D3841. 


Smoothness. Panels shall be manufactured with smooth sur- 
faces on both faces of the panel. 


Color. Panels shall be pigmented to a visually uniform gray 
color within the Munsel range of N.7.5/ to N.8.5/. 


Coefficient of Linear Thermal Expansion. Panels shall have a 
maximum coefficient of linear thermal expansion of 3.24 x 10° 
m/m/°C. when tested according to ASTM D696. 


Weather Resistance. Panels shall be classified as to a mini- 
mum Grade II (weather resistant) panel as specified in ASTM 
D3841 following a 3,000 +100 hour weatherometer test. 


Fire Resistance. The panels shall contain additives designed 
to be less responsive to fire ignition and flame propagation. 
The extent of burning shall not exceed 25 mm when tested 
according to ASTM D635. 


Flatness. Panels shall have a maximum deflection of 12.5 
mm when tested by the following: 


The test requires five 750 mm by 750 mm FRP panels. Initial 
warpage is measured in 4 directions: 0°, 45°, 90° and 135°. 
To measure warpage, the panel is freely suspended at one 
corner, and a straight edge is placed along the panel so that the 
edges of the panel touch the straight edge. Care must be 
exercised so as not to disturb the dimensional characteristics 
of the panel. A rule graduated in mm is used to measure the 
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distance from the center of the panel face to the straight edge. 
That distance is measured to the nearest 1 mm in all four 
directions. 


The panels are then freely suspended diagonally in any oven 
for 48 hours at 82 °C. After 48 hours in the oven, the panels 
are removed and allowed to cool to room temperature freely 
suspended. Warpage measurements and corresponding direc- 
tions are again recorded as described above. 


10. Impact Resistance. The panel shall resist the impact of a 
0.535 kg falling ball dropped from 18 m according to ASTM 
D3841. 


11. Thermal Stability. Panel strength and impact resistance shall 
not be appreciably affected over a temperature range of minus 
1I8eG tod00“c: 


(d) Fabrication. Fabricate sign blanks of a single piece of FRP unless 
otherwise specified. Cut FRP to proper sign blank size and provide bolt 
holes. Make edges, including holes, true and smooth. 


(e) Surface Preparation. The panel shall be stabilized to prevent the 
release of migrating constituents (i.e. solvent, monomers, etc.) over time 
and shall contain no residue agents on the surface so that neither migrating 
constituents nor release agents will be present in amounts that will 
interfere with any subsequent bonding operations. 


Wipe the panel with a clean damp cloth and allow to dry completely 
before sheeting. 


716.03.03 Aluminum Sign Panels. Sheet aluminum for sign panels 
shall be of 2.0 mm aluminum alloy alclad 5052-H38 or 6061-T6 conform- 
ing to ASTM B209. 


Fabricate sign panel sections of standard width aluminum sheets not less 
than 1.2 m wide, except that not more than 2 sheets for any one sign may 
be cut to less than 450 mm in width, so as to provide sign widths to nearest 
150 mm increments. Panel sections shall run from the top edge to the 
bottom edge of the sign without horizontal joints. 


Provide aluminum free of all corrosion, white rust, and dirt. All sign 
dimensions, metal thickness, and bolt holes shall conform to the require- 
ments set forth on the plans and in these specifications. Perform metal 
degreasing on all sheet aluminum by one of the following methods: 


(a) Vapor Degreasing. Completely immerse signs in a saturated vapor 
of trichlorethylene or perchlorethylene. Remove trademark printing 
with lacquer thinner or a controlled alkaline cleaning system, and 
rinse thoroughly with running water. 
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(b) Alkaline Degreasing. Completely immerse signs in a tank contain- 
ing alkaline solutions controlled and titrated to the solution manu- 
facturer’s specification. Immersion time shall depend upon the 
amount of soil to be removed. Then thoroughly rinse signs with 
running water. 


Whenever reflective sheeting is required on the sign, etch the aluminum 
by one of the following methods: 


(a) Acid Etch. Etch the aluminum in a 6% to 8% phosphoric acid 
solution at 38°C and rinse thoroughly with running cold water, 
followed with a hot water tank rinse. 


(b) Alkaline Etch. Etch the precleaned aluminum in an alkaline etch- 
ing material that is controlled by titration. Time, temperature, and 
concentration shall be as specified by the solution manufacturer. 
Remove smut with an acidic, chromium compound type solution as 
specified by the solution manufacturer and thoroughly rinse the 
sign. 


The surface etch shall provide a clean, matte, nonshine or nonglare 
finish suitable for the application of paint or sheeting and for the unpainted 
back or reverse side. 


After the degreasing and etching process, dry the aluminum by use of a 
forced air drier. 


Do not handle metal, except by device or clean canvas gloves between 
cleaning operations and the application of the sign background material. 
Do not allow the aluminum to come in contact with greases, oils, or other 
contaminants before the application of the background material. 


Accomplish fabrication of all metal parts in a uniform and workman- 
like manner. Complete all fabrication, including cutting, before the clean- 
ing process. Cut metal panels to size and shape and keep free of buckles, 
warps, dents, cockles, burrs, and other defects resulting from fabrication. 
The surface of all sign panels shall be a plane surface. 


716.03.04 Overhead Sign Structures and Sign Frames. The mate- 
rials used in the fabrication of overhead sign structures and footings shall 
conform to the following requirements: 


(a) Sign Frames. Bars, plates, and shapes shall be structural steel 
conforming to ASTM A36. 


(b) Sign Pipe Posts. Pipe posts shall be welded or seamless steel pipe 
conforming to ASTM A53, Grade B. Posts may be fabricated from 
structural steel conforming to ASTM A36 or ASTM A283, Grade 
D. | | 
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(c) 


(d) 


Sign Steel Walkway Gratings. Furnish and install steel walkway 
gratings according to details shown on the plans and the following 
provisions: 


1. Gratings shall be the standard product of an established grating 
manufacturer. 


2. Material for gratings shall be structural steel conforming to 
ASTM A36. 


3. For welded type gratings, resistance weld each joint under 
pressure to provide a sound, completely beaded joint. 


4. For mechanically locked gratings, the method of fabrication 
and interlocking of the members shail be approved, and the 
fabricated grating shall be equal in strength to the welded type. 


After fabrication, hot-dip galvanize gratings. 


Accurately fabricate gratings and keep free from warps, twists, 
or other defects affecting their appearance or serviceability. 
Make ends square on all rectangular panels. The tops of the 
bearing bars and cross members shall be in the same plane. 
Straighten gratings distorted by the galvanizing process. 


Bolts, Nuts, and Washers. High-strength steel bolts, nuts and wash- 
ers shall conform to Subsection 710.03.03. All other bolts and nuts, 
including anchor bolts and nuts for sign foundations, shall conform 
to ASTM A307, and furnish with commercial quality washers. 
Bolted connections shall conform to Subsection 506.03.07. 


(e) Make bearing plates and gusset or stiffener plates of the sizes and 


dimensions shown on the plans and galvanize after fabrication. 
Steel shall conform to ASTM A36. Galvanizing shall conform to 
ASTM A123. All welding shall conform to the requirements set 
forth in Subsection 506.03.16. 


(f) Anchor bolts, nuts, and washers shall be of structural carbon steel 


(g) 


conforming to Section 710, and galvanized according to ASTM 
A153, or cadmium plated according to ASTM B766 Type TS. 
Galvanize or cadmium plate the top portion of anchor bolts to such 
extent that the galvanized or cadmium plated portion will extend at 
least 50 mm into concrete. Provide anchor bolts of the size, shape, 
and length as shown on the plans. 


Galvanize or cadmium plate all bolts, nuts, clamps, and metal 
washers not otherwise noted. Cadmium plating shall conform to 
ASTM B766, minimum thickness as prescribed for grade Type TS, 
and galvanizing shall conform to ASTM A153. 


(h) Manufacture supporting frames according to the plans and accord- 


ing to the requirements herein specified. Galvanize metal parts after 
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fabrication, according to Section 715. When permission is granted 
to zinc coat a surface by means other than hot-dip galvanizing, use 
the metalizing process to place the zinc. Perform metalizing accord- 
ing to AWS Specifications. The thickness of the sprayed zinc coat 
shall be at least 125 um. 

(i) Fabricate truss frames to the largest practical sections before galva- 
nizing. Submit splice locations for approval and do not commence 
fabrication until such splice locations are approved. 


(j) Perform fabrication of the structure according to Section 506. Do 
not field weld any part of the structural assembly. 


Give 15 day notification before the start of fabrication so inspection can 
be provided if necessary. Material not inspected at the fabrication shop 
will be subject to inspection in the field. 


Before fabrication is started, submit 5 sets of shop drawings for each 
overhead sign structure for approval. 


716.03.05 Sign Hardware and Related Materials. Make bearing, 
gusset, or stiffener plates of the sizes and dimensions shown on the plans 
and galvanize after fabrication. Steel shall conform to ASTM A36. Galva- 
nizing shall conform to ASTM A123. Welding shall conform to Subsec- 
tion 506.03.16. 


Make bolts, nuts, clamps, and metal washers of structural, carbon steel 
conforming to Section 710 and galvanize according to ASTM A153, or 
cadmium plate according to ASTM B766, Type TS. Galvanize or cad- 
mium plate the top portion of anchor bolts to such extent that the 
galvanized or cadmium plated portion will extend at least 50 mm into 
concrete. Provide anchor bolts of the size, shape, and length as shown on 
the plans. 


Aluminum alloy tubular stiffeners shall be schedule 40 pipe fabricated 
of 6061-T6 aluminum alloy and conforming to ASTM B241. 


Steel pipe for posts shall be welded or seamless steel pipe conforming to 
ASTM A53, Grade B, Standard Weight Class and shall be galvanized. 
Steel pipe posts shall be of the diameter and length shown on the plans. Fit 
the top of the posts with a cover. 


Straps, bars, and braces used on single support signs shall be of 
aluminum alloy 6061-T6 and conforming to ASTM B209. 


Stringers for horizontal supporting structural members shall be of 
aluminum alloy 6061-T6 or 6062-T6 and conforming to ASTM B308. 


Cadmium plate bolts, nuts, clamps, and metal washers in contact with 
aluminum. Galvanize or cadmium plate all other bolts, nuts, clamps and 
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metal washers. Cadmium plating shall conform to ASTM B766, with a 
minimum coating thickness as prescribed for grade Type TS and galvaniz- 
ing shall conform to ASTM A153. 


Construct wood posts and braces for sign supports of Douglas Fir, West 
Coast Hemlock, or any other equivalent stress rated wood material. Wood 
material shall be construction grade, free-of-heart-center, minimum stress 
rating of 8.3 kPa, and shall be graded according to Section 718. Sweep 
shall not exceed 25 mm in 3 m. 


Pressure treat wood posts and braces according to Section 615. 


Manufacture the expansion assembly for fastening the aluminum tubing 
to the aluminum Z-bars of a zinc die casting alloy which contains copper, 
aluminum, and magnesium. Cadmium plate the anchor bolt for the expan- 
sion assembly in conformance to ASTM B766, with a minimum coating 
thickness as prescribed for grade Type TS. 


Square sign posts and anchors shall conform to the following require- 
ments: 


Material. Steel posts shall conform to ASTM A653, A569 or A570. 
Steel posts shall have a minimum yield of 275 MPa after fabrication for 
the steel thicknesses indicated in the plans. Steel posts with a minimum 
yield of 415 MPa after fabrication may be substituted for the sizes and 
thicknesses shown in the plans according to the following table: 

275 MPa 415 MPa 


Post Size Steel (thickness) Steel (thickness) 
50 mm 2.7 mm 2.0 mm 
62.5 mm 3.4 mm 2.7 mm 


Shape. The cross section of the post shall be a square tube formed of 
steel carefully rolled to size and welded. The steel plate thickness of the 
sign post anchor and sleeve used with the 50 mm post will be the same 
as for the sign posts. The sign post anchor used with the 62.5 mm post 
shall be a square tube formed of 4.8 mm steel carefully rolled to size 
and welded. 


Fabrication. Furnish straight members with a smooth uniform finish. 
Provide holes and cut off ends which are free from burrs. 


Finish. Posts made from material conforming to ASTM A653 shall be 
formed from steel which has been zinc coated according to ASTM 
A653, Coating Designation Z275. Posts made from material conform- 
ing to ASTM A569 or A570 shall be coated according to the applicable 
provisions of AASHTO M181 for Grade 2 posts, except the exterior 
zinc coating may be half of the required mass. 


Size. Sizes shall conform to those shown on the plans. 
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SECTION 718 
TIMBER MATERIALS 


SCOPE 


718.01.01 Materials Covered. This specification covers the quality 
requirements for structural timber, round timber piles, lumber, guardrail 
posts, markers, miscellaneous items, and timber preservatives. 


This specification also covers the quality of bolts, nuts, washers, drift 
pins, dowels, nails, spikes, and other metal fastenings used in timber 
structures. 


REQUIREMENTS 


718.02.01 Certificates of Inspection. Furnish inspection certificates 
with each shipment of timber. These certificates shall be issued by the 
inspection agency under whose rules the material was manufactured and 

graded. 


Timber piles to be treated shall be inspected before treatment by an 
inspector designated by the Engineer. The inspector shall stamp each pile 
on the butt end with a stamp which shall make an impression that is 
readily legible after treatment. The stamp shall be copyrighted and a true 
impression filed with the Department. 


PHYSICAL PROPERTIES AND TESTS 


718.03.01 Species. The standard commercial and botanical names 
recognized by these specifications are described as follows: 


Standard Commercial Name Botanical Name 

Cedar, Port Orford Chamaecyparis lawsoniana 

Fir, Douglas (coast) Pseudotsuga menziesii (coast type) 

Fir, Douglas (inland) Pseudotsuga menziesii (inter-mountain type) 
Hemlock, West Coast Tsuga heterophylla 

Larch Larix occidentalis 

Lodge pole Pinus contorta 

Redwood, California Sequoia sempervirens 

Southern Pine Pinus taeda 


718.03.02 Grades. Structural timber and lumber shall meet the 
requirements for the numerical stress shown on the plans, or as may be 
otherwise specified, when graded by rules developed according to 
AASHTO M168. Any commercial grading rules that will provide material 
of an equal or greater stress value may be used. 


23 
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The West Coast Lumber Inspection Bureau and the Western Wood 
Products Association grading rules shall be included as grading rules 
which may be used. Grading rules in effect on the date of advertisement of 
bids shall govern. 


Guardrail posts and blocks shall meet the following requirements: 


Douglas Fir or Western Larch shall conform to the requirements for 
‘*No. 1 Structural’’ grade as set forth in the grading rules of the West 
Coast Lumber Inspection Bureau or the grading rules of the Western 
Wood Products Association. 


West Coast Hemlock shall conform to the requirements for ‘‘Select 
Structural’? grade as set forth in the grading rules of the West Coast 
Lumber Inspection Bureau or the grading rules of Western Wood 
Products Association. 


Timber piles shall conform to ASTM D25. 


718.03.03 Preservatives. Timber preservatives shall conform to 
AASHTO M133. 


718.03.04 Hardware. 
(a) Galvanize iron and steel hardware according to ASTM A153. 


(b) Bolts, Nuts, Dowels, and Drift Bolts. Bolts, nuts, dowels, and 
drift bolts shall conform to ASTM A307, Grade A. 


(c) Washers. Fabricate cast washers of cast iron of the O-gee type. 
The diameter shall not be less than 3.5 times the diameter of the bolts. The 
diameter of the hole shall be 3 mm larger than the diameter of the bolt. 


Fabricate flat malleable washers of malleable iron with ribs properly 
proportioned to develop the full strength of the bolt. The diameter shall 
not be less than 3.5 times the diameter of the bolt for which it is used, and 
the thickness shall be equal to half the diameter of the bolt. The diameter 
of the hole shall be 3 mm larger than the diameter of the bolt. 


(d) Nails and Spikes. Use a standard commercial type of cut or round 
nail. Use cut, round or boat spikes, as specified. 


[ 700 ] 


SECTION 720 
GUARDRAIL MATERIALS 


SCOPE 


7209.01.01 Materials Covered. This specification covers the quality 
and kind of material used in the construction of guardrail. 


REQUIREMENTS 


720.02.01 Certificates. Furnish 2 certified copies of mill test reports 
showing the chemical and physical characteristics of each heat from which 
metal is used. 


Rail members, bolts, nuts, and other fittings shall be interchangeable 
with similar parts regardless of source. 


PHYSICAL PROPERTIES AND TESTS 


720.03.01 Rail Members. The beam-type members, comprised of 
rail members and end or terminal pieces, shall conform to AASHTO 
M180, Type I, Class A, except galvanize after fabrication. 


720.03.02 Fittings. All bolts, nuts, washers, and other fittings for 
beam-type guardrail shall be galvanized steel meeting AASHTO M180. 


All bolts, nuts, and washers shall be 15.875 mm size. Bolts shall be 
buttonhead style and nuts shall be hexagonal. Bolts and nuts shall be 
coarse-threaded (11 threads per 25 mm), with nuts tapped oversize not to 
exceed 0.8 mm. Outside dimensions of boltheads, nuts, and washers shall 
have the following minimums: boltheads 31 mm; nuts, 23 mm; and 
washers, 37.5 mm. Splice bolts shall be 31 mm in length, and post 
connection bolts shall be of lengths required to fit the post dimension and 
extend beyond the tightened nuts thereon within limits of 6 to 12.5 mm. 
Provide washers, 3 mm thick, for use under nuts on all post bolts, and 
under any nut which has a width of less than 26.5 mm. 


Galvanize fittings according to Section 715. 

720.03.03 Guardrail Anchor Hardware. Provide cable and fitting 
for guardrail anchors that conforms to AASHTO M30, Class C, for Type 
II cable. Galvanize all fittings according to AASHTO M111. 


720.03.04 Metal Guardrail Posts. Metal posts and blocks shall be 
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of structural steel conforming to AASHTO M183 and galvanized accord- 
ing to AASHTO M111. 


720.03.05 Wood Guardrail Post. Wood posts and blocks shall be 
rough construction grade and conform to Section 718. 
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SECTION 721 


OBJECT MARKERS AND GUIDE POSTS 


SCOPE 


721.01.01 Materials Covered. This specification covers the quality 
and kind of materials used in the construction of object markers and guide 
posts. 


REQUIREMENTS 


721.02.01 Certificates. Furnish 2 certificates covering each order of 
material (plates, reflectors, and posts) by the manufacturer, certifying that 
the product complies with the specifications. Deliver certificates at the 
time of, or before, delivery of the. Onset 


PHYSICAL PROPERTIES AND TESTS 


-721.03.01 Metal Posts. Posts shall be steel conforming to ASTM 
A570, Grade C, or ASTM A526, 3.2 or 3.5 mm thick. 


Galvanize metal posts according to Section 715, or according to ASTM 
A653, coating designation Z700. 


721.03.02 Target Plates. 


(a) Base Metal. Base metal for target plates shall be zinc-coated steel 
sheet or aluminum sheet. 


The zinc-coated steel sheet shall comply with FSS QQ-S-775 Steel 
Sheet, carbon, zinc-coated Type 1, Classes d and e, except that the zinc- 
coated surface shall withstand a 180 degree bend on itself at room 
temperature without flaking the coating. Prepare the zinc-coated surface 
for painting by the application of phosphate coating. Accomplish the 
phosphatizing process without damaging or removing the galvanized coat- 
ing from the steel base metal. Any evidence of damage or removal of the 
zinc coating shall be cause for rejection of the entire lot. 


Prepare the aluminum sheet for painting with a chemical conversion 
coating conforming to MIL-C-5541. Apply the coating according to the 
manufacturer’s specifications and recommended sequence of operation. 
Furnish 2 copies of certified mill tests of the aluminum sheets. 


Fabricate target plates from 1.0 mm thick steel sheet or 1.2 mm thick 
aluminum sheet, alloy 3005-H14 conforming to ASTM B209. 


[ x03) 


721 OBJECT MARKERS AND GUIDE POSTS 


Accomplish fabrication of all metal parts in a uniform and workmanlike 
manner. Cut plates to size and shape and punch the holes for mounting 
bolts and reflectors according to the details shown on the plans. Provide 
surfaces and edges of the plates free from defects resulting from fabrica- 
tion. 


(b) Paint. Target plates shall have satisfactory paint adherence. 


Furnish metal reflector plates for metal guide posts with one or both 
sides coated with a black, baked enamel finish. If only one side is coated, 
the coated side shall face oncoming traffic. 


Coat the plates with baked enamel conforming to the following provi- 
sions: 


The enamel finish coat for plates shall comply to FSS TT-E-489, Class 
B baking type enamel. 


Apply the enamel by spraying, rolling, or dipping. Other methods may 
be used provided they are approved before use. The dry-film thickness 
of the baked enamel coating on the galvanized steel plates shall not be 
less than 50 pm. The dry-film thickness on the aluminum plates shall not 
be less than 38 pm if enamel is applied by spray or dip method and not 
less than 25 pm if enamel is applied by continuous roller coat method. 
Provide uniform coating which is smooth and free from flow lines, 
streaks, blisters, or other surface imperfections. 


Provide finished plates without dents and defects. The maximum surface 
deviation from a horizontal plane on which the finished plate lies shall not 
exceed 6 mm. 


721.03.03 Reflectors. Equip guide posts and object markers with 
reflective sheeting conforming to Subsection 716.03.01 for Type II or 
Type IV. 


The size of the sheeting shall be as indicated on the plans. The color of 
the sheeting shall be as indicated in the MUTCD. 
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SECTION 722 
WATER 


SCOPE 


722.01.01 Material Covered. This specification covers the quality 
of water. 


REQUIREMENTS 


722.02.01 General. Water for embankments, backfill, subgrade, 
base, landscaping, surface courses, and cement concrete curing shall be 
free from an excessive amount of acids, alkali, oil. and other substances 
which will cause damage to the above mentioned items. 


PHYSICAL PROPERTIES AND TESTS 


722.03.01 Concrete Use. Submit two, 1 liter, samples of water for 
- tests, obtained and shipped in clean containers carefully packed and 
labeled. Tests will be made according to AASHTO T26. 


Water with a pH less than 4.5 or greater than 8.5 and a resistivity less 
than 500 ohm-cm will be tested according to AASHTO T26. Any indica- 
tion of unsoundness, marked change in time of setting, or a reduction of 
more than 10% in strength from results obtained with concrete mixtures 
containing the water of satisfactory quality shall be sufficient cause for 
rejection of the water under tests. 
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SECTION 724 
FENCE MATERIALS 


SCOPE 


724.01.01 Materials Covered. This specification covers the quality 
of barbed wire, woven wire, and chain-link fabric fencing, fence posts, 
gates, and miscellaneous fence hardware. 


REQUIREMENTS 


724.02.01 Samples and Certificates of Inspection. Furnish 2 cer- 
tificates covering each order of material by the manufacturer, certifying 
that the various metal components comply with the requirements herein. 
Deliver the certificates at the time of, or before, delivery of the order. 


PHYSICAL PROPERTIES AND TESTS 


724.03.01 Wood Posts. Intermediate braced posts and braces shall 
be of the same type as line posts. 


End, gate, and corner post assemblies, including bracing timber, shall 
be sawed lumber and shall conform to the grading requirements of Section 
718. They shall be of Douglas Fir, Larch, or Southern Pine. 


Line posts and intermediate braced posts and bracing shall be round and 
shall be of Douglas Fir, Southern Pine, Lodge Pole Pine, or Larch 
manufactured from sound live trees well seasoned and free from large 
knots, shakes, or splits or other defects which will impair their strength or 
durability. Peel the posts and braces to remove all outer bark and all inner 
cambium bark, except an occasional strip of inner bark may remain if not 
over 12 mm wide or 75 mm long. Trim knots flush with the side, remove 
spurs and splinters, and cut ends square. 


The small end of round line posts and braces shall be between 90 and 
115 mm in cross sectional dimension; the small end of intermediate braced 
posts shall be between 140 and 165 mm in cross sectional dimension. The 
allowable taper from end to end of round posts and braces shall not exceed 
40 mm. 


Pressure treat posts and braces with creosote, creosote-coal tar solution, 
pentachlorophenol solution or copper naphthenate conforming to Subsec- 
tion 718.03.03. 


Use only Coastal Douglas Fir with copper naphthenate and with a 
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minimum retention of 1.0 kg/m* of wood (as kg/m’ copper). Copper 
Naphthenate shall conform to the following minimum requirements: 


% Copper, Métal (provided in Copper Naphthenate) 2) 2 tae erecta 8.0 
% Copper Naphthenate.....23 8 a S:gp Teer Bem er a semeecegacseeeerssene 80.0 
Te TINCLTS gee ene hy cacy iecke e dag Bata ae 04 eT gee aU aE eC SV Maer een 20.0 
Pour: Points (Cece ease te eet ar coer cen ee -15.0 
VASCOSTEY (CDS) ccc ccste clea ees hoe ec ee re rae 900-2400 
Flash: Point.(2 CG). s eee et ee ee 66 
Ke (la ogi) 2354090 ROR ee BI. TERE FEES... ce eee 1.0 


Treat all posts and braces with the same type of preservative. 


When pressure treated materials have been damaged or when it has been 
absolutely necessary to cut or bore into them, after delivery to the jobsite, 
carefully field treat all exposed untreated wood with preservative applied 
either by thorough swabbing or by an approved bolt-hole treater. 


Corner, end, pull, line, brace, and gate posts shall be of the type, size, 
mass, and length shown on the plans. 


724.03.02 Metal Posts. Steel pipe posts shall conform to AASHTO 
M181, Grade 1 or 2 (except that Grade 2 shall be only zinc plus organic 
coated). 


Fabricate C-section and Type II posts and braces from roll formed steel 
conforming to ASTM A570, Grade 310 and zinc coat or zinc plus organic 
coat according to AASHTO M181. Pre-galvanized C-sections and Type I 
posts may be used provided the edges are coated according to ASTM 
A780. 


Manufacture T-section posts of steel conforming to ASTM A283, A663, 
or A675, or AASHTO M281. Manufacture T-section posts to tolerances 
and workmanship as provided in AASHTO M281. 


Provide T-section posts with tapered anchor plates attached securely 
thereto. The anchor plates shall weigh not less than 0.30 kg and have a 
minimum area of 94 cm’. Locate the top edge of the anchor plate from 400 
to 600 mm above the bottom end of the line post for Type A and Type C 
fence and 400 to 550 mm for Type DA and Type DC fence. The anchor 
plate may be omitted provided the post is set in concrete. Furnish each 
post with galvanized wire clamps as follows: one clamp for each strand of 
barbed wire; and clamps for the top, bottom and at not more than 350 mm 
intervals between top and bottom for mesh fencing. 


Galvanize T-section posts or paint with anti-corrosive paint. Drill, 
notch, or stud the post to facilitate fastening the fencing. 


724.03.03 Barbed Wire. Barbed wire may be either steel or alumi- 
num alloy. 
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Compose barbed wire of 2 strands of 2.5 mm wire with 4 point barbs of 
2.0 mm wire spaced not more than 125 mm apart. 


Steel barbed wire shall conform to ASTM A121 except that the mini- 
mum mass of zinc coating shall be 61 g/m?’ of uncoated wire surface. 


Aluminum alloy barbed wire shall be manufactured of aluminum alloy 
conforming to ASTM B211, alloy 5052-0 for the line wire and alloy 5052- 
H38 for the barbs. 


724.03.04 Woven Wire. Woven Wire shall conform to ASTM A116, 
2.5 mm Farm, except that the minimum mass of coating shall be 61 g/m’ 
of uncoated wire surface. 


724.03.05 Chain Link Fabric. Chain-link fabric and required fit- 
tings, hardware, and pedestrian rail shall conform to AASHTO M181, 
Type I or Type II, except that for Type I galvanize the fabric with the 
minimum mass of coating of 366 g/m’ of uncoated wire surface. Use 3.0 
mm wire in the manufacture of the fabric for chain link fence, 1800 mm or 
less in height, and provide mesh size of 50 mm. Use 3.8 mm wire in the 
manufacture of the fabric, for pedestrian rail and with a mesh size of 25 


mm. 


The tension wire shall conform to AASHTO M181. 


724.03.06 Staples and Brace Wire. Use 4.2 mm brace wire, 
medium temper, 379 to 517 MPa tensile strength and galvanize according 
to the requirements specified for barbed wire. 


Make staples from 3.8 mm galvanized wire of the U-shaped type, 44 
mm long. 


724.03.07 Metal Gates. 


(a) Drive Gates for Standard Fencing. Construct the gate frames of 
not less than NPS 4 (114.3 mm outside diameter) galvanized standard 
weight pipe conforming to the dimensions, nominal weights, and galva- 
nizing specified in ASTM A53 (hydrostatic test will not be required). 
Place galvanized tubular steel braces vertically in each gate, and secure 
corner and brace joints so that the gate will retain a true rectangular shape. 


Use rectangular mesh or 50 mm diamond mesh and galvanize according 
to the requirements herein specified for woven wire fabric. 


(b) Drive Gate for Chain-Link Fencing. Construct the gate frame of 
not less than NPS 1'/ (48.3 mm outside diameter) galvanized standard 
weight pipe conforming to the dimensions, nominal weights, and galva- 
nizing specified under ASTM AS53 (hydrostatic test will not be required). 
Cross-trim the gate frames with galvanized 9.5 mm adjustable truss rods. 
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Fasten the corners of the gate frames together and reinforce with mallea- 
ble iron fittings designed for the purpose of welding. 


Attach chain-link fence fabric as specified for the fence to the gate frame 
by the use of stretcher bars and tie wires as specified for fence construc- 
tion. Space suitable tension connectors at approximately 300 mm inter- 
vals. 


(c) Walk Gates. Construct the gate frame of not less than NPS 3/4 
(26.7 mm outside diameter) galvanized standard weight pipe conforming 
to the dimension, nominal weights, and galvanizing specified under 
ASTM A53 (hydrostatic test will not be required). 


Fill the gate frame with chain link fabric meeting the requirements 
specified herein. 


Furnish the gate complete with approved hinges, latches, and auxiliary 
braces as required. 
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SECTION 725 
ELASTOMERIC BEARING PADS 


SCOPE 


725.01.01 Material Covered. This specification covers the material 
in elastomeric bearing pads and shall include plain bearings (consisting of 
elastomer only) and laminated bearings (consisting of layers of elastomer 
restrained at their interfaces by bonded laminates). 


REQUIREMENTS 


725.02.01 Certificate of Inspection. Test elastomeric bearing pad 
material by an approved reputable testing laboratory, who shall certify that 
the material meets these specifications and requirements. The certification 
shall include a certified copy of the test results on samples of the material 
to be used in the pads. This applies to both the elastomer and laminated 
material. Furnish this certification before using the material. 


PHYSICAL PROPERTIES AND TESTS 


725.03.01 General. Elastomeric bearing pads shall conform to 
AASHTO M251 except modified as follows: 


1. The elastomer portion of the elastomeric compound shall be 100% 
virgin crystallization resistant polychloroprene (neoprene). Com- 
pounds of nominal hardness between the values shown may be 
interpolated. 


2. Steel laminates shall have a nominal thickness of 2.0 mm. 


Level II acceptance criteria shall be required if specified in the 
Special Provisions. 


4. The Optional Cold Weather Requirement shall apply when specified 
in the Special Provisions. 


The following requirements shall also apply: 


Unless otherwise indicated on the plans, provide a constant minimum 
thickness of 6 mm elastomeric bedding. surface on both the top and 
bottom of the bearings for bearings with steel reinforcement. This 
thickness shall be 3 mm maximum when fabric reinforcement is used. 
When an external load plate is required, provide a neoprene laminate 
between the load plate and the internal reinforcement. 
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725.03.02 Quality Assurance. The Department may conduct addi- 
tional tests on the material. Provide written notification 30 days before the 
start of bearing production. If the Department elects to perform tests, 
furnish sample pads and/or fabric at no additional cost to the Department. 
Submit a fabric sample not less than 900 mm by 1125 mm from each new 
lot of fabric used in manufacturing the bearing pads. Submit a sample pad 
not less than 150 mm by 300 mm from each lot of pads or batch of 
elastomer to be furnished. The samples will be selected at random by the 
Department or its authorized representative at the point of manufacture or 
at the jobsite. Samples taken at the jobsite shall consist of complete pads 
as detailed on the plans. Furnish additional complete pads to replace those 
taken for testing. 
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SECTION 726 
ROADSIDE MATERIALS 


SCOPE 


726.01.01 Materials Covered. This specification covers the materi- 
als used in erosion control, landscaping, and irrigation systems. 


REQUIREMENTS 
726.02.01 Certificates and Samples. 


(a) Topsoil. Obtain from the County Weed Control Agency or the 
State Quarantine Officer a written certification that the area from which 
the topsoil is to be obtained is free from noxious weeds. Topsoil that has 
been treated with herbicides or sterilants shall be tested by the State 
Division of Agriculture to determine the residuals in the soil. 


Before imported topsoil is brought on the jobsite, furnish a current 
- report from a recognized testing laboratory indicating the particle size, 
clay content, the pH factor, and electrical conductivity of the sample. 


(b) Fertilizer. Provide fertilizer containers with the manufacturer’s 
guaranteed statement of analysis clearly marked, all conforming to state 
and federal laws. The State Division of Agriculture shall sample the 
fertilizer before use on the project. 


(c) Humus. Before bulk humus is brought to the jobsite, furnish a 
current report from a recognized testing laboratory indicating the moisture 
retention capacity, organic matter (based on dry mass), mineral matter 
(ash), silica (acid insoluble ash), nitrogen (based on dry mass), pH factor, 
and the amount of Douglas Fir bark. 


(d) Plants. Plants shall comply with federal and state laws requiring 
inspection for plant diseases and infestations. Furnish inspection certifi- 
cates required by law with each shipment of plants. Furnish certificates for 
USDA Quarantine No. 63 for White Pine blister rust, and Nevada Quaran- 
tine No. 54.05 for European Pine shoot moth with shipments of pines. 


(e) Seeds. Furnish duplicate copies of a statement signed by the ven- 
dor certifying that each lot of seed has been tested by a recognized seed 
testing laboratory within 6 months before the date of delivery on the 
project. The State Division of Agriculture shall randomly sample and test 
seed before use on the project. 


(f) Irrigation Materials. Ascertain that all required tests have been 
made by approved qualified testing laboratories. Furnish a written certifi- 
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cation that all required tests have been satisfactorily completed and that 
materials and fabrication thereof comply with all the requirements. 


Receive approval of material before use. 


PHYSICAL PROPERTIES AND TEST 


726.03.01 Topsoil. Topsoil shall consist of fertile, friable soil of 
loamy character, and shall contain an amount of organic matter normal to 
the region. Obtain topsoil from well-drained arable land and reasonably 
free from subsoil, refuse, roots, heavy or stiff clay, stones larger than 25 
mm in largest dimension, coarse sand, sticks, brush, litter, and other 
deleterious substances. Topsoil shall be capable of sustaining healthy plant 
life. 


Requirements for topsoil shall be as follows: 


PATUCle 11Z. Cire nee. eee, Sener, Sree ere Setter ens te eta hs ae eee 9.5 mm Max. 
Clay Conten{tO....2299W syOUAOn DME 2274) 0s Ieee 20% Max. (by mass) 
pH Factonwe...5oteo! 2c) ieee 2g Ries GO Zar. Fe Oe 6.4 to 7.4 
Electrical Conductivity............--...-.--- 0.5 to 1.0 mmho/cm of the saturation paste extract 


726.03.02 Fertilizer. Provide fertilizer of a standard commercial 
grade of organic or inorganic fertilizer of the kind and quality specified in 
the contract documents. Fertilizer may be separate or in a mixture con- 
taining the percentage of total nitrogen, available phosphoric acid and 
water-soluble potash in the amounts specified. Furnish fertilizers in stand- 
ard unopened containers with mass, name of plant nutrients, and manufac- 
turer’s guaranteed statement of analysis clearly marked, all conforming to 
state and federal laws. 


Acceptable commercial fertilizer will be specified in one of the follow- 
ing forms: 


(a) A dry free-flowing granular fertilizer, suitable for application by 
agricultural fertilizer spreader. 


(b) A soluble fertilizer ground to a fineness that will permit complete 
suspension of insoluble particles in water, suitable for application 
by power sprayer. 


(c) A granular or pelleted fertilizer, suitable for application by blower 
equipment. 


(d) A nonvolatile liquid fertilizer. 


Commercial fertilizer (tablets) shall be tightly compressed tablets 
weighing approximately 21 g designed for the establishment of trees and 
shrubs. Fertilizer tablets shall conform to the following chemical analysis: 
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Minimum 
Percentage 

Organic Nitrogen, (derived froma Urea-BOrgn ) once aceteecasl caepectetee epee epee 20.00 
Available Phosphoric Acid (derived from calcium phosphate).................. 10.00 
Soluble Potash (derived from potassium sulfate) _.......2.-.--es-seceeeeeseeeeees 5.00 
Combined sulfur (derived from ferrous ammonium and 

pofassium’ sulfate \rew S ret... oe ee. eer) eeeteor ee). 1.60 
Iron (expressed as metallic, derived from ferrous 

APITTIOMPUTTY SU! Fee erent, On ee PRN ene, ie, eee nace dean Boceect ton 0.35 


With written permission commercial fertilizer tablets designed for the 
Same purpose with a quantitative analysis that deviates from that listed 
above may be used. 


726.03.03 Humus. Humus shall be processed, composted, fine 
ground bark of White Fir, Pine, or Redwood, or a mixture of these in any 
proportion. Supply humus free of lumps or clods. The humus shall pass a 
12.5 mm sieve, and 85% shall pass a 3.35 mm sieve. 


Humus shall also conform to the following requirements: 


Moisture retentioneapacitys iy..ths Nasi! Soe ite ie, lo. gu 35% min. 
Organic. matter, based onidryaweight:.4 mypeseiecs lad ceo eel 95% min. 
A SNC T ST MEY Pera Ce ila Fea Te fs oe a eee Seeley ea eae 0.8% min. 
pam Bie LL SM yee re ria) Bs 284 1 ey Ey RRA Re 4.0 to 6.0 
pT lv Bd aah | 21 8 son cel Ml tu Seeder a tats hs amen lane eee ea 0% 


726.03.04 Mulch. 


(a) Hay or Straw. Provide hay or straw mulch materials in an air-dried 
condition free of noxious weeds, weed seeds, and other materials detri- 
mental to plant life. Provide hay or straw mulch material of approved field 
grasses indigenous to the area. Obtain from the State Division of Agricul- 
ture a written certification that the hay or straw is free of noxious weeds. 


(b) Wood Cellulose Fiber. Provide wood cellulose fiber mulch of 
specially processed wood fiber containing no growth or germination 
inhibiting factors and dye a suitable color to facilitate inspection of the 
placement of the material. 


Mulch shall also conform to the following requirements: 


MOrmiire (aomtent.. ose ake, hose he ees ee bree 12.0% +3.0% 
Oreanic Matter (Oven-Dried Basis)... ASR cons cncates lac cacdeweacteeectoeens 99.6% +0.2% 
Ash Gontentels taieate rn: traqt hie tetas) base Deon to 2e 0.8% +0.2% 
Water Holding Capacity (Grams of Water/100 

GPE TOS ES Sg Ee ct a Ee ee er ae 1080 minimum 


(c) Wood Chips and Shavings. Manufacture shavings from any clean 
softwood. 
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Manufacture wood chips from any clean, green softwood. Do not 
supply chips from kiln-dried or air-dried material. Produce chips by 
machinery equipped with knives or blades which cut rather than shred or 
break the material. Grade chips so that substantially all chips are from 12 
to 75 mm in length, 12 to 38 mm in width and from 3 to 12 mm in 
thickness. 


Do not use chips produced from tree trimmings which contain leaves or 
small twigs. 


726.03.05 Tackifier. Tackifier shall be as specified in the contract 
documents. 


726.03.06 Erosion Control Fabric. Erosion control fabric shall be 
as specified in the contract documents. 

(a) Length of approximately 15 m. 

(b) Width shall be a minimum of 1.2 m with a minimum mass of 0.47 
kg/m’. 


726.03.07 Plants. Supply nursery grown plants representative of 
their normal species and true to type or name as shown on the plans and 
conforming to the American Standard for Nursery Stock, No. 1 grade, 
AAN, Inc., latest edition, ASA Spec. Z 60.1. Tag plants by the most 
recent standard practice recommended by the AAN and to the latest 
edition of Standardized Plant Names, as adopted by the American Joint 
Committee on Horticultural Nomenclature. 


726.03.08 Seeds. Furnish grasses, legumes, or cover crop seed in 
standard containers which show the following information: 

(a) Seed name. 

(b) Lot number. 

(c) Net Mass. 

(d) Percentage of purity. 


(ec) Percentage of germination (in case of legumes percentage of germi- 
nation to include hard seed). 


(f) Percentage of weed seed content and inert material clearly marked 
for each kind of seed and conforming to applicable state and federal 
laws. 


(g) No noxious weed seed present. 


Do not use seed which has become wet, moldy or otherwise damaged in 
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transit or storage. Provide seed at least 95% pure and having a minimum 
of 85% germination. 


726.03.09 Tree Ties. Tree ties shall be strips of vinyl coated nylon, 
durable, nonhardening, long-life material, approximately 25 mm wide and 
approximately 0.25 mm thick, or other approved material. 


A 3.5 mm galvanized wire encased in at least 12.5 mm black rubber 
hose may be used when permitted. 


726.03.10 Pipe and Fittings. 


(a) Steel pipe shall be standard weight, hot dipped galvanized pipe, 
conforming to ASTM A53. Thread and couple pipe, and furnish in 
standard lengths. All pipe fittings shall be standard threaded galvanized 
malleable iron fittings. 


(b) Plastic pipe, except soaker lines, shall be polyvinyl chloride (PVC) 
1120 or 1220 pressure pipe as shown in the irrigation system legend on the 
plans, and shall conform to ASTM D2241. Extrude PVC pipe from 100% 
virgin material, approved by the National Sanitation Foundation (NSF). 
All plastic pipe, except soaker lines, shall be pressure rated at 1.38 MPa 
- minimum. Bell and spigot PVC pipe may be used in lieu of plain end pipe 
and couplings. 


Fittings for PVC plastic pipe shall conform to ASTM D2466. 


(c) Polyethylene used in the manufacture of polyethylene fittings shall 
conform to ASTM D1248, for Type III. Polyethylene fittings used in 
assembling swing joint risers shall be schedule 80 conforming to ASTM 
D3261. 


(d) Plastic pipe for soaker lines shall be flexible PVC conforming to 
ASTM D2287, Cell-type 6640400. 


Wall thickness of soaker lines shall conform to the following when 
determined by ASTM D2122: 


Hose Size-Nominal Minimum * Range 
(mm) (mm) (%) 
15 2E2O 12 
20 SLD 12 
25 BI95 12 


*As measured at any point on the cross section 


The plastic pipe for soaker lines shall also contain a proven effective, 
algae resistant ingredient. Furnish certification to the effectiveness of the 
algae resistant ingredient upon request. Acceptable certification shall be 
the results of either: 


(a) Field test for at least 2 years under actual operating conditions or 
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(b) Laboratory testing which closely approximates the full range of 
climatic conditions that would exist during any full calendar year, 
including exposure to algae under warm climatic conditions for a 
duration of 30 days. 


Provide PVC plastic pipe which is homogeneous throughout, smooth 
inside and outside, free from cracks, holes, foreign materials, dents, 
wrinkles, and blisters. 


726.03.11 Conduit for Future Irrigation Systems. Conduit shall 
be PVC pipe conforming to ASTM D3034, SDR35. 


726.03.12 Masonry. Hollow load-bearing concrete masonry blocks 
shall conform to ASTM C90. 


Hollow non-load-bearing concrete masonry blocks shall conform to 
ASTM C129. 
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SECTION 727 
CONCRETE SURFACE FINISHING MATERIAL 


SCOPE 


727.01.01 Materials Covered. This specification covers the types 
and quality of concrete surface finishing materials. 


PHYSICAL PROPERTIES AND TESTS 


727.02.01 Requirements. Bonded grout finishing material shall 
conform to the following requirements: 


(a) Viscosity of 110-115 K.U., when tested according to Federal Stand- 
ard Method No. 4281 and using a pin paddle. 


(b) Total solids, when tested according to Federal Standard Method No. 
4042: : 


1. 65% min., by mass. 
2. 48% min., by volume. 


(c) Flexibility, tested according to Federal Standard Method No. 6221. 
Spread a 0.30 mm wet film on a tin panel, air dry 16 hours and oven 
dry 16 hours at 49 °C. Film shall show no mud cracking, or no loss 
in adhesion to the panel when bent over a 25 mm mandrel. 


(d) Water resistance, tested according to ASTM D1647. Spread a 0.30 
mm wet film on a tin panel and air dry 48 hours. Immerse in water 
for 16 hours, and air dry for 8 hours. There shall be no softening or 
other effect on the material. 


(e) Weatherometer durability, tested according to Federal Standard 
Method No. 6152. Spread a 0.30 mm wet film to asbestos-cement 
board and expose for 500 hours in an Atlas Twin-Arc weatherome- 
ter. There shall be no erosion, cracking, softening, or other visible 
defects in the coating. 


Federal standard test methods are as contained in Publication Federal 
Test Methods Standard No. 141. 
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SECTION 728 
EPOXY 


SCOPE 


728.01.01 Materials Covered. This specification covers the type 
and quality of epoxy materials. 


REQUIREMENTS 


728.02.01 Sampling and Testing. Do not use epoxy before sam- 
pling and testing unless its use is permitted according to Subsection 
106.05. ? 


All tests will be conducted by the test methods of the ASTM, Federal 
Test Method Standard No. 141, and methods in use by the Department. 


728.02.02 Certificates. Furnish 2 certificates from the manufacturer 
_ covering each order of material, certifying that the product complies with 
the specifications. Deliver certificates at the time of, or before, delivery of 
the order. 


~728.02.03 Packaging, Labeling and Storing. Package each compo- 
nent in steel containers not larger than 20 L in volume. When the 
components are to be mixed at a ratio of 2 parts A to 1 part B, by volume, 
the container containing component B shall be half the volume of the 
container containing component A. Provide new containers with lug type 
crimp lids with ring seals, not less than 0.69 mm, meeting United States 
Department of Transportation Hazardous Materials Shipping Regulations, 
and well sealed to prevent leakage. If a lining is used in the containers, 
make it of such character as to resist any action by the components. 
Clearly label each container with the designation (Component A or B), 
type (standard or rapid), if applicable, manufacturer’s name, date of 
manufacture, batch number (a batch shall consist of a single charge of all 
components in a mixing chamber), all directions for use. 


Do not use any material which shows evidence of crystallization or a 
permanent increase in viscosity or settling of pigments which cannot be 
readily redispersed with a paddle. 


728.02.04 Directions for Use. Mix when components A and B are at 
a temperature between 16-29 °C, unless otherwise specified. Perform any 
heating of the adhesive components by application of indirect heat. Imme- 
diately before mixing, thoroughly mix each component with a paddle. Use 
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separate paddles to stir each component. Immediately before use, thor- 
oughly mix the 2 components together in the specified ratios. When 
mixed, all adhesives shall have a uniform gray color without black or 
white streaks. Do not add solvent to any epoxy. 


After mixing, place epoxies in the work and also place any overlaying or 
inserted material which is to be bonded to the work by the epoxy before 
thickening of the epoxy has begun. Place epoxy on surfaces free of rust, 
paint, grease, asphalt, and loose and deleterious material. 


When epoxy is used as a binder to make epoxy concrete or mortar, 
thoroughly mix the 2 components of epoxy together before the aggregate 
is added. Unless otherwise specified, the mix proportions shall consist of 
1 part of binder to approximately 4 parts of aggregate, by volume. Use 
clean aggregate with a moisture content of not more than 0.5% when 
tested by Test Method No. Nev. T112. Prime surfaces against which 
epoxy concrete and mortar are to be placed with a coat of the epoxy just 
before placing the mortar. 


TYPES OF EPOXIES 


728.03.01 Binder (Adhesive), Epoxy. Resin Base. This specifica- 
tion covers a 2 component, low viscosity, resin base epoxy designed 


primarily for use as a binder in making epoxy concretes or epoxy mortars, 
anchors in vertical holes in concrete, a 


The epoxy shall conform to AASHTO M235, Type III, Grade 1, Class 
Abe Ol. 






728.03.02 Epoxy Resin Adhesive for Bonding New Concrete to Old 
Concrete. This specification covers 2 component, epoxy resin bonding 
systems for use in bonding new Portland cement concrete to old Portland 
cement concrete, and in fastening metal anchors in horizontal holes in 
concrete. The epoxy is specified in two (2) types: Type I for general use 
and Type II for use when curing temperatures are below 16 °C, or when a 
faster cure is required. 


Type I shall conform to AASHTO M235, Type II, Grades 1, 2, or 3, 
Class C. 


Type II shall conform to AASHTO M235, Type II, Grades 1, 2, or 3, 
Class A or B. 


728.03.03 Rapid Set Epoxy Adhesive. Epoxy used under this speci- 
fication shall conform to AASHTO M237, Type I. 


728.03.04 Standard Set Epoxy Adhesive. Epoxy used under this 
specification shall conform to AASHTO M237, Types II, or III. 
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728.03.05. Epoxy Sealant for Inductive Loops. A list of approved 
sealants shall be specified in the Special Provisions. In lieu of those listed 
approved sealants an epoxy sealant conforming to the following require- 
ments may be used: 


(a) Epoxy Sealant. 


Classification: 


This specification covers a high viscosity liquid epoxy formulated 
primarily for use in sealing inductive wire loops and leads imbedded in 
asphalt concrete and Portland cement concrete for traffic signal controls 
and vehicle counters. Also use this epoxy for repair work on existing 
spalls, cracks, and other deformations in and around saw cuts housing 
inductor loops and leads. 


Composition: 
COMPONENT A 
Parts by Mass 
jh a8 2s ese So SHV i ete em ny al ei re ag Us ee RR Tail OR War, SE 1 85.00 
sh qu bie) Pepe cewhyn Si bh y wh 99 Cel ya ncaetedueneta pa earch aeolian > Aarne hep A tdaemaeaena rR J AE 15.00 
‘Tatanium Dioxide AS IM D476, Type TT Or TV re pec aetnneonaknenpetarenenee 2.00 
MOGTE Lei oho ros} ly (OEMS. 66 bse Geo ua te ducal a ce Gi hx toda os sas WA et 9 SO an cS RR 1.50 
Giyeermer as UIMbl) b2c7) ser mes Lumens eel seperti tyiaett. oe 0.50 
Silcaite PAMIRE DAM, CLV DCO) osece cect at a eases tegen tee ec 0.01 
COMPONENT B 
Parts by Mass 
High Penenonaiin # OLyinerCamtan PLATGCN Ol nana acncacnyonnsenanaadtet Hirata 40.00 
TSOP UTNUOCCONN V UMRRET ET EMEA TN CS cs Rec eee eget nian es ate a tsosroapacaigdeanigaarew'e sede 10.00 
Te aeO-1 01 CD itjetnyiannnomethy |) PHENO ew oF ones 2 cncn, ncomcnagacencepateoe onthe cs.-ncbeccstnss 4.00 
Jey PNG es eT Ay ) 2k 8 LA oe alee) Ea 0) Gibb P28 ke MI Se ae ae 48.94 
Goalloids WS ilies werent pies ob ce cod pay oes ooh ESS ool a aes cots od ge Ut 1.00 
TSC Gl TREN Oops VER) fet Ce occa ccune oon eschussnnamngnahdep tho enpinctM laa banianes Gphoast kinda Back 0.50 
Wold SLETT. USTIEVIN ES 28 ata A a a le A ap RU ae RE Aten 0.10 
UCP TA VANTIN STE Tih 6 Mg ot l @ Setaied ep Nae hai aaa ne PON Geen, UTES Hee, MOA ROREaR Oe SORE En 0.01 


'Di glycidyl ether of bisphenol A, viscosity, 10.0-16.0 Paes at 25 °C, epoxide equivalent 180- 
200. Color, Gardner 1933, 3 max. 


Viscosity at 25 °C, 0.5 Paes, mass 1.08-1.09 kg/L. Epoxide equivalent 180-200. 


3SiO2 (moisture-free basis), 99% min.; refractive index, 1.46; surface area 175-225 m/?/g; 
particle size 0.015 pm; pH (4% aqueous dispersion), 3.5-4.2; pour density, 37 kg/m? max.; free 
moisture at 105 °C, 1.0% max. 


4Liquid polymercaptan resin, viscosity 10.0-13.0 Paes at 25 °C; specific gravity 1.14-1.16; 
mercaptan value, 3.6 meq./g Color, Gardner 1933, 1. Infrared curve shall match the curve on file 
with the Department. 


5Color (APHA) 50 max.; amine value 1250-1350 based on titration which reacts with the 3 
nitrogens in the molecule; appearance clear and substantially free of suspended matter. 


‘Formula weight 265; specific gravity at 25°/25 °C, 0.973; refractive index 1.514 at 25 °C; 
distillation range 96% at 130 °C to 160 °C (0.5-1.5 mm); flash point, Tag. open cup, 149 °C 
min.; water content 0.06% max 


Specific gravity, 1.24-1.30 at 20°/20 °C; viscosity, 0.7-1.2 Paes, Brookfield at 25 °C.; pH 
water extract, 6.08.0; moisture content, 0.1% max.; pour point, —26 °C.; average molecular 
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weight, 1,000; flash point, Cleveland Open Cup, 199 °C min.; sulfur content, 36-40%; color, 
Hellige, 9-12. The product shall be a difunctional mercaptan made from 98 mole % of bis (2- 
chloroethyl) formal and 2 mole % of trichloropropane. 


8Surface area, 80-150 m?/g; particle diameter, 18-30 nm; pH, 7.0-8.5; fixed carbon (moisture 
free), 96-98%; volatile matter, 1-4%; oil absorption, stiff paste end point, 0.75-0.90 CCS/g. 


Tests: 
Perform tests according to Test Method No. Nev. T501. 


Characteristics of Components: 
COMPONENT A 


VESCOSITY Pass ‘at¥25'2 C4 Brook field. tts Calhe icin SORA Ean eee eee oe eee 10-25 

Shear Ratio. 4/09 Owe ee 1 PIPER ISRO ie eee. 2.0 min. 
COMPONENT B 

Viscosity, Paes at 25 °C, Brookfield ero cence ecececenseneecccnnceiceenn set Ee eae 10-25 

Shear Ratio ere MMe ee er ee ee eee, eee eee ee: ee eee ee 1.8 min. 


Infrared curves of the vehicle components shall match those on file with 
the Department. 


Characteristics of Combined Components: 


Gel Timea ee ko eerie ae 13-18 minutes on 3 mm 
cast sheet, cured 18 
hours at 25°C +5 
hours at 70°C 


Tensile Strength, MPa. ..asaie< ccc Se 2.7 min. 
BLOM g atin Jo Voce ssaseiscctcth cas laces daucabestesecseeegcbes aceon iieiuss reveremeniees Sees 90 min. 
Shore..D..Hardness.ccntck ie Bee ee COE, Ia 45 min. 


Color to range from Color No. 26081 to Color No. 26173 in Table VIII 
of Federal Standard No. 595a. 


Directions for Use: 


Mix one part by volume of Component A to one part by volume of 
Component B. Use material within 10 minutes from the time mixing 
operations are started. 
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SECTION 729 
TRAFFIC PAINT 


SCOPE 


729.01.01 Material Covered. These specifications cover traffic line 
paints to be applied to either asphaltic or Portland cement concrete 
pavements. 


REQUIREMENTS 


729.02.01 General. Provide paint free from foreign materials, such 
as dirt, sand, fibers from bags, or other material capable of clogging 
screens, valves, pumps, or other equipment used in a paint striping 
apparatus. Grind the paint pigment and properly disperse in the vehicle. 
The dispersions shall be of such nature that the pigment does not cake or 
thicken in the container, and does not become granular or curdled. Any 
settlement of pigment in the paint shall be a thoroughly wetted, soft mass 
_ permitting the complete and easy vertical penetration of a paddle. Settled 
pigment shall be easily redispersed, with minimum resistance to the 
sideways manual motion of the paddle across the bottom of the container, 
to form a smooth uniform product of the proper consistency. 


The specified amounts and materials used in each formula for achieving 
satisfactory pigment wetting and suspension, may be varied or changed to 
suit the vendor’s method of manufacture. Paint made with any deviations 
in antisettling, wetting agents, or stabilizers shall still be required to 
conform to the characteristics of the finished paint and all other require- 
ments of these specifications. 


729.02.02 Packaging. Prepare manufactured paint at the factory 
ready for application. Do not add thinner or other material to the paint 
after the paint has been shipped. 


All shipping containers must comply with Department of Transportation 
Code of Federal Regulations, Hazardous Materials Regulations Board, 
Reference 49 CFR. 


Properly seal all containers with suitable gaskets and which show no 
evidence of leakage. 


Label all containers of paint showing the exact title of the specification, 
manufacturer’s name, date of manufacture, and manufacturer’s batch 
number. 
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Show precautions concerning the handling and application of paint on 
the label of the paint container. 


The lining of the containers shall be of such character as to resist the 
solvent of this paint and to prevent skins being loosened into the body of 
the paint. 


729.02.03 Certificates. 


(a) Approval for Epoxy Paint Formulation. The manufacturer must 
submit the following documentation for each formulation within 15 work- 
ing days after the contract is awarded for approval: 


1. Infrared spectra of each component for each color. 


2. Documentation of previous successful installation at least 2 years 
old and covering a minimum of 60 km. 


3. Documentation certifying that the Contractor has functional, appro- 
priate equipment to install epoxy pavement marking materials. 


(b) Epoxy Paint Material Shipments. 


1. Shipment of Materials. Ship the material to the job site in contain- 
ers that are substantial and plainly marked with the manufacturer’s name 
and address, the color of the material, date of manufacture, and batch 
number. 


2. Certification of Compliance. The material manufacturer shall fur- 
nish a notarized certification that the material complies with the provisions 
of this specification. It shall not be inferred that the provisions of a 
certification of compliance waives Department inspection, sampling or 
testing. 


3. Infrared Spectra. Supply a copy of the infrared spectra of each 
component on each lot number along with the certification papers. This 
infrared spectra must match the infrared spectra submitted for each 
component in subparagraph (a) of this subsection. 


(c) Glass Beads. 


1. Furnish certifications which shall include or have attached specific 
results of tests performed for roundness, refractive index, flow character- 
istics, and gradation. The certifications shall show the quantity and lot 
number. 


PHYSICAL PROPERTIES AND TESTS 


729.03.01 Sampling and Testing. Samples will be taken after deliv- 
ery. The Department reserves the right to have an inspector present to 
observe the manufacturing process. Furnish a complete formulation 
record of the manufacturing process to the Materials Division. Tests will 
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be performed according to ASTM, Federal Test Method Standards No. 
141a and methods designated by the Department’s Materials Division. 


729.03.02 Materials. The raw materials for use in the paint formula 
shall conform to the specifications designated by federal serial number or 
paint material code number hereinafter specified. Subsequent amendments 
to the specifications quoted shall apply to all raw materials and finished 
products. 


Paint shall also comply with the paint formulation requirements of 
either Subsection 729.03.03 or 729.03.04. 

729.03.03 Fast Dry Traffic Paint, Chlorinated Polyolefin-Alkyd 
Resin. 

(a) Composition Requirements. 


1. Pigment Composition. Percent by mass of total pigment: 


White Yellow 
TCC UIUY  reyLIe OY CULO We occa ict ME a — Min. 16 
SE LEVITT Te by Teese (al Stal 10 ee RoE hig hin le Min. 16 — 
LAT ODF hci Pea VAT A | ila berets. anal es anda Ameer Min. 3 Min. 3 
Magnesium silicate. Pigiment....4-2.<.0 eee een Max. 43. = Max. 43 
ANC AU AE DOU ALC ae CI diese aa sa ie a ae Max. 41 Max. 41 
jE ETOH OL GA ols ce aly Si tomas eaten capa eT acorn rear aig 0.9-1.2 0.9-1.2 


2. Vehicle Composition. Percent by mass of vehicle: 
White and Yellow 


PARK VG aCe SEIT CFU) OSU ITS | rece ete cee nn Ne ane erecta Min. 25.4 
Ciiorinatedsralyoleniny tee a A le ee Min. 17.5 
jel §1 FON, SEES IETS DAWN beep ale” <a lt ln ition Le RO el Min. 4.3 
SETA LTOT [a ph CURRY. 3) Naseem Ruse RRL) BONE oF le aOR Ome NOT ert Serer Ore Ema 1.4 
PCO MUTI CeSsG Oo \iet ee AR) SERIO): PRA R rhe NW AS 0. Y SUDRE CE Peri Soe. 0.4 
C@baitetricrsnt li vo. Fes ohh ee. MAES SUNN tt el ee a Te 0.2 
ANOS TVA UlTOUs HEC My ne nee ae an mR tet: 8 SS EP es. 8 aM a 0.4 
JE Aen GEST ET ale Uden dalla latemetlee Meta Aoteetetebaby sted atuelin ch onecheadh tebe (iitnand 0. als 2 Wicataas 0.4 
ECO ee VNU INCLOTIC. Srnec s tern risen tar eesti hs rpms He Rae ae ke 50.0 


[ S27 a] 


729 TRAFFIC PAINT 


3. Manufacturing Formulations. Typical formulas which may serve 
as a guide for the paint manufacture are as follows (yields are approxi- 
mately 400 L): 


_ Kilograms 


White Yellow 
Medium: Ghrome -Yellow#......)c.3..i25). Ghote 50 
TPitanivumsDioxide:g 2h. jee cee eee oa ne eee 50 — 
LANG: COSTCO eer cen ok hah Sve Or ae eee 10 10 
WVIAC MCSIUTI SEN CACHAREL se ccociecys sateen te eeden ee deieo nt cere 125 130 
Galcium, Carbonate: 260222 eet. 0 Se isc 6s ae ale ee area 120 120 
Riteclosical Additivet cn. Pee 2 che esi sede 3 3 
Alkyd Resin,’ 60% ‘solidsisii. Rie a den dee a ee 69 69 
Chlorinated Polyolefinet) 16 Aveo see ee Ae oe a.. 48 48 
Chlorinated Paratiinsee. sc ee eee ee ete 12 12 
Soyar BSCrhin:.: AeA PE lo SEAR eA 8 eS 4 4 
SOU. Lead Drier. 2 7 wc tee ae oe ie pee ee 1 1 
Toe CODalt LINlet ia cee | eee or Ana eee Seo 0.5 0.51 
ATIUISKINTIN A SCC eh etre gee cece eg nee ec a 1 1 
Epoxy: Resins 24:42: etl ee tok i We kee 1 1 
MIOCITYI EV USY es CLON Cie sae eM ea ee ae ee 136 136 

580.5 585.5 


4. Manufacture. Deliver all ingredient materials in the original con- 
tainers and use without adulteration. 


Furnish to the Department the batch formula which will be used in 
manufacturing the paint. 


Do not make a change in this formula without prior approval. 


Add from 0.9 to 1.2% by mass of rheological additive, based on mass of 
pigment, as a dispersing and suspending agent to prevent excessive set- 
tling. 


5. Ingredients. 


a. Titanium Dioxide. This material shall comply with ASTM D476, 
Type II. Supply a certificate of compliance from the pigment manufac- 
turer. 


b. Medium Chrome Yellow. This material shall comply with ASTM 
D211, Type I. Supply a certificate of compliance from the pigment 
manufacturer. 


c. Calcium Carbonate. This material shall comply with ASTM 
D1199, Type GC, Grade I, with minimum of 95% Calcium Carbonate or 
Type PC, minimum 98% Calcium Carbonate. 


d. Magnesium Silicate. This material shall comply with ASTM 
D605. 


e. Zinc Oxide. This material shall comply with ASTM D79. 
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f. Chlorinated Polyolefin. This material shall be a chlorinated ethyl- 
ene vinyl acetate binder resin. The characteristics of the chlorinated 
polyolefin are as follows: 


Min Max 
Chiorme Content (iiass. 7 yee ee nee eee 53) 56.5 
Wanye Acetate*€ ontent(Massieo ete en: 2 ey 48) 6.75 
Viscosity @ 20% Solids in Xylene @ 25 °C, mm7?/s......... 40 60 
Residual CCl, Content" imass 0 )2. a. ee nnd Less than 1% 


g. Resin. The alkyd resin shall be a medium phthalic pure drying oil 
type reduced with VM&P naphtha to a nonvolatile content of not less than 
60%. The oil shall be either soybean or linseed or a mixture of the two. 
The oil fatty acids shall have a minimum refractive number of 1.4600. The 
alkyd resin solution shall be compatible with and shall tolerate a 500% (by 
volume) dilution with VM&P naphtha. 


1. Compatibility Test. A solution containing 100 g of chlorinated 
polyolefin, 25 g of chlorinated paraffin, 145 g of 60% alkyd resin, and 285 
g of methyl ethyl ketone shall be clear, transparent, and show no separa- 
tion after 24 hours storage in a three-fourths full test tube at 26.7 +2.8 
id 


_ 2. Other Properties. Based on the alkyd solids, the resin shall meet 
the following requirements: 


PhiralicvA phy dridet (% je Ae he it Bah oe ob a ieee 33 to 37 
OileAecids, ( Yo.) 2a, £9... pantie lke Gath RNR JIT (RAR EIT? Gated. Ble So 55 Max. 
ActaNumber (maximus. 5... eee Rae ee 8 

Per SMOmiCe SIC etc omni Tel x UTTIURIT) oot 0.05 
Unsaponifiables (percent, maximum)... siseee gc. ee eee Fe 1.0 
Iodine Number of Fatty Acids (minimum)........22....2---------:-----00e0e-e-ese--- 115 


The alkyd resin 60% solids when reduced with VM&P naphtha (to meet 
FSS TTN 95) naphtha to 45% solids shall meet the following require- 
ments: 


Color, Gardner (maximum).<........... Goethe eee) 9 
SC OSIEy PCSATOTICT FI Ol Cte eter ncaa teat tees cl-tea ncn ones cet DtoH 


h. Chlorinated Paraffin. This material shall comply with MIL C-429, 
Type I. 


i. Rheological Additive. This material shall be one of the following 
self-activating organo clays: 


Clay Additive Manufacturer 
Bentone SD-2 NL Chemicals, Incorporated 
Claytone APA Southern Clay Products 
Tixogel EZ-200 United Catalysts, Incorporated 


j. Driers. The lead and cobalt driers shall comply with ASTM D600, 
Class A, B, or C. 


Pee 
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k. Antiskinning Agent. This material shall be an antiskinning agent 
suitable for use in paints. 


1. Methyl Ethyl Ketone. This material shall comply with ASTM 
D740. 


m. Epoxy Resin. This material shall be a condensation product of 
bisphenol-A and epichlorohydrin, contain no modifiers or diluents, and 
have the following properties: 


Epoxidesequivalent, assoc ccatat Scipio tee 180-220 
WASCOSIUVOGL, 2 Nee REE ee eee 10-16 Paes 
Pivdrolyzable Ono. coor sarees sarpais esas eevee, 0.2% max. 
UA a os Mee eet eh tal li cert Aah Mie hiacc ee 1.14-1.17 


n. Soya Lecithin. This material shall be of suitable quality for use in 
the manufacturing of paint. 


(b) Quantitative requirements of mixed paint. 


White Yellow 

1. Pigment. 

Pércentiby anass.icnt.tid etl) gegdt- Bt. 2 52-55 52-55 
2. Total Solids. 

Percent Dy mass. Ott eee NEE ee ees 70 70 
3. Nonvolatile Vehicle. 

Percent; by mass ivehicle;min.wks. beak tae S15 37.5 
4. Consistency. 

Krebs-Stormer Shearing rate 200 rpm 

Equivalent:-Ka U: ac. acer: te i en 73-85 73-85 
5. Density, kg/L. 

Min LEAL Act Al) deel cent ed ec oe Ai 1.45 1.47 
6. Fineness of Grind. 

Hegman gage, North Standard Scale, min................ 2 Z 
7. Drying Time. 

Minttés jentax Si 4.4.4 iw Dealt meres pot 1, 7 
8. Directional Reflectance. 

NYS berm cto ete edhe stn 2M cs? embetter eee 83 SY, 


(c) Qualitative Requirements. 


1. Color of yellow paint. The color of the yellow paint shall visually 
match color chip No. 33538 of Federal Standard 595a when tested as 
specified in subparagraph (b)5. In case of dispute, the color shall be within 
the green and red tolerance limits when compared with the standard color 
chips of “‘Highway Yellow Color Tolerance Chart,’ U.S. Department of 
Commerce, Bureau of Public roads PR Color No. 1, June 1965. 


2. Condition in container. The paint shall not show excessive settling 
in a freshly opened full can and shall be easily redispersed with a paddle to 
a smooth homogeneous state. The paint shall show no curdling, livering, 
caking, gelling, or thixotropic properties, lumps, skins, or color separa- 
tion. (See subparagraphs (c)3 and (c)4). 


[ 430 |] 


TRAFFIC PAINT | 729 


3. Skinning. The paint shall not skin within 48 hours in a three- 
fourths filled, tightly closed container. 


4. Storage stability. When stored for 15 months the paint must be 
usable; the drying time shall be as specified and the consistency range 
shall be 73 to 88 Krebs units. 


5. Flexibility and adhesion. The paint shall show no cracking, flak- 
ing or loss of adhesion when tested as specified in subparagraph (d)2. 


6. Water resistance. The paint shall show no softening, blistering, 
loss of adhesion, or other evidence of deterioration other than a slight loss 
in gloss when tested as specified in subparagraph (d)3. 


7. Bleeding. The paint when applied by spraying methods to a bitu- 
minous pavement shall not be discolored due to solvent action of the paint 
on the bituminous ‘surface. 


8. Directional reflectance. The daylight directional reflectance of the 
paint (without glass spheres) shall not be less the 83% (white) and 50% 
(yellow) relative to magnesium oxide when tested by Federal Test Method 
Standard No. 141la, Method 6121. 


(d) Test Procedures. 


1. Test Procedures. Conduct the tests indicated in Table I according 
to Federal Test Method Standard No. 141a or ASTM method as indicated. 


TABLE I. TEST METHODS 


Federal Test 


Method Section of this Section of this 
Standard Specification Specification 
No. 141a or giving with further 
Test ASTM Method requirements reference 
Percentayeiof Bigmenti. etree. 4021 (b)1 — 
AGES C0 dl Ee Rae 4052 (b)2 — 
Nonvolatile in Vehicle.................2.-----.----- 4053 (b)3 —: 
Consistency, Krebs-Stormet..................... 4281 (b)4 oo 
Mass*perLitensreiny ot ya a) ahem 4184.1 (b)5 — 
Water is OSI tanG ea) NL goed oe 6011 (c)6 (d)3 
Condition in Containet............-.--------------- 3011.1 (c)2 _ 
Skinning ey) IM Oe ef” 3021 (c)3 (d)4 
Fineness of Grind, Hegman....................- 4411 (b)6 _ 
Directional Reflectance.............-..---.-.-------- 6121 (b)8 (c)8 
PTE ACMA TINY NIG C ean doen ceca eeerenentons 7021 (a)2 ang 
OUAciIdS.. 2. mae ae Ae a 7031 (a)2 — 
RubbereBase Précipitate 22212 Sula! (a)2 “= 
Iodine Number of Oils and Fatty Acids 5061 (a)2 — 
Flexibility and Adhesion.........................- 6221 (c)5 ~ (d)2 
Color of Pigmented Coatings.................. 4250 (c)1 (d)5 
{Bg wg hf 2 BE vbiY ca Sadede Vlei deat ASTM D711 (b)7 a 
Behr ing eens osc pe eh eek S — (b)7 — 


24 
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2. Flexibility and Adhesion. Apply a paint film of 375 pm wet film 
thickness to a tin panel 75 mm by 125 mm weighing 1.90 to 2.49 kg/m’ 
previously cleaned with toluene and lightly buffed with steel wool. After 
drying in a horizontal position at a room temperature of 25 +1 °C for 24 
hours, bake the panel in an oven at 50 +2 °C for 2 hours. Remove and 
allow to cool to room temperature. Then bend it rapidly, with the painted 
surface uppermost, over a 12.5 mm mandrel and examine without magni- 
fication. The paint shall adhere firmly to the panel and any evidence of 
cracking or flaking of the film shall be cause for rejection of the paint. 


3. Water Resistance. The paint shall show no adhesion loss or blis- 
tering when tested with the procedure as outlined herein below: 


a. Panels. Use the panels in this test of glass plates 100 mm by 200 
mm. Thoroughly clean with a suitable solvent and thoroughly dry 
before applying paint. 


b. Procedure. Apply the paint to the panels to a wet film thickness of 
375 ym. Allow the paint film to dry in a horizontal position at a 
room temperature of 25 +1 °C for 72 hours, protecting the same 
against the accumulation of dust; then immerse a portion of the 
paint film on the glass panels in distilled water at room temperature 
for 24 hours. Allow to air dry for 2 hours and then examine. 


4. Skinning Test. No skinning shall be present on the surface when 
the paint is allowed to stand in a partly filled closed container for 48 
hours. After 48 hours, the paint shall be free of lumps and skins when 
strained through a 150 pm sieve. 


5. Color of Yellow Paint. Apply a wet film of 375 pm to a tin panel; 
let dry for 24 hours and compare color as required in subparagraph (c)1. 


729.03.04 Epoxy Paint Marking Material. 


1. Formulation. The epoxy paint marking material shall consist of a 
100% solid two-part system formulated and designed to provide a simple 
volumetric mixing ratio of two components (e.g. two volumes of Part A to 
one volume Part B). 


2. Composition. The component A shall be within the following 
limits: 


White Yellow 
Pigments 
Titanium Dioxide (ASTM D476 Type II or IID)...... 18-25% — 
Chrome Yellow (ASTM D211 Type IID... — 23-30% 
Binder 
TEDOXY" ROSIN PON cece enna anne 75-82 % 70-77 % 


*Epoxy resin binder must be completely free of TMPTA (Tri-Methylol Propane Tri-Acrylate) 
and other multifunctional monomers. 
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3. Epoxide Number. The epoxy number of the epoxy resin shall be 
0.40 (40.1) as determined by ASTM D1652 for both white and yellow 
Component A on a pigment free basis. 


4. Amine Number. The amine number of the curing agent (compo- 
nent B) shall not be less than 400 as per ASTM D2074. 


5. Toxicity. Upon heating to application temperature, the material 
shall not exude fumes which are toxic or injurious to persons or property. 


6. Viscosity. Formulations of each component shall be such that the 
viscosity of both components shall coincide (within 10%) at a recom- 
mended spray temperature. Component B shall be formulated so as to 
have a steady and constant viscosity at temperatures recommended for 
spray application. | 


7. Color and Weather Resistance. The mixed epoxy compound, both 
white and yellow, when applied to 75 mm x 150 mm aluminum panels at 
380 +25 pm in thickness with no glass beads and exposed in a Q.U.V. 
Environmental Testing Chamber as described in ASTM G53, shall con- 
form to the following requirements. (The test shall be conducted for 75 
hours at 50 °C, 4 hours humidity and 4 hours U.V., in alternating cycles. 

The prepared panels shall be cured at 25 °C for 72 hours before expo- 
sure). The color of the white epoxy paint system shall not be darker than 
Federal Standard Color No. 17778 as shown in Table IX of Federal 
Standard No. 595a. The. color of the yellow epoxy system shall be 
reasonably close to Federal Standard Color No. 13538 as shown in Table 
V of Federal Standard No. 595a. The gloss values of both samples shall 
not be less than 70 (prism geometry of 60) after the test. 


8. Drying Time. The epoxy paint pavement marking material, when 
mixed in the proper ratio and applied at 380 +13 pm wet film thickness at 
24 +1 °C and with the proper saturation of glass spheres, shall exhibit no 
tracking time when tested according to ASTM D711 in less than 45 
minutes. 


9. Curing. The epoxy paint materials shall be capable of fully curing 
under a constant surface temperature of 4°C or above. 


10. Adhesion to Concrete. The catalyzed epoxy paint pavement 
marking materials, when tested according to ACI Method 503, shall have 
such adhesion to the concrete surface that there shall be a 100% concrete 
failure in the performance of this test. The concrete specimens for the test 
shall be equivalent to Portland Cement Concrete Pavement per Section 
409 with a minimum Compressive strength of 28 MPa. The prepared 
specimens shall be conditioned at room temperature (24 +1 °C) for a 
minimum of 24 hours and a maximum of 72 hours before the performance 
of the tests indicated. 
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11. Hardness. The epoxy paint pavement marking materials, when 
tested according to ASTM D2240, shall have a Shore D Hardness greater 
than 75. Samples shall be allowed to cure at room temperature (24 +1 °C) 
for a minimum of 24 hours and a maximum of 72 hours before performing 
the indicated test. 


12. Abrasion Resistance. The abrasion resistance shall be evaluated 
on a Taber Abrader with a 1,000 gram load and CS-17 wheels. The 
duration of test shall be 1,000 cycles. The wear index for the catalyzed 
material shall not be more than 80 as calculated based on ASTM C501. 
The tests shall be run on cured samples of material which have been 
applied at a film thickness of 380 +13 pm to code S-16 stainless steel 
plates. The samples shall be allowed to cure at 24 +1 °C for a minimum 
of 24 hours and a maximum of 72 hours before performing the indicated 
tests. 


13. Tensile Strength. When tested according to ASTM D638, the 
epoxy paint pavement marking materials shall have a tensile strength of 
not less than 41 MPa. The Type IV Specimens shall be cast in a suitable 
mold and pulled at a rate of 6 mm per minute by a suitable dynamic testing 
machine. The samples shall be allowed to cure at room temperature (24 + 
1 °C) for a minimum of 24 hours and a maximum of 72 hours before 
performing the indicated tests. 


14. Compressive Strength. When tested according to ASTM D695, 
the catalyzed epoxy paint pavement marking materials shall have a com- 
pressive strength of not less that 83 MPa. The cast sample shall be 
conditioned at room temperature (24 +1 °C) for a minimum of 72 hours 
before performing the indicated tests. The rate of compression of these 
samples shall be no more than 6 mm per minute. 
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SECTION 730 
TRAFFIC BEADS 


SCOPE 


730.01.01 Materials Covered. This specification covers the quality 
requirements of traffic beads for dropping or spraying on pavement mark- 
ings. 


PHYSICAL PROPERTIES AND TESTS 


730.02.01 Requirements. 


(a) Glass Beads for Fast Dry Paint. A minimum of 85% of the beads 
by count shall be colorless, true glass spheres, free of dark spots, 
milkiness, air inclusions, and surface scratches which involve a substan- 
tial part of any individual sphere. 


Apply a moisture proof overlay consisting of water repellent material to 
the glass beads during the process of bead manufacture. The beads so 
treated shall not absorb moisture in storage, shall remain free of clusters 
and lumps and shall flow freely from dispensing and testing equipment. 


When tested according to ASTM D1214 the beads delivered shall 
conform to the following gradation requirements: 


Sieve Size Percent Passing by Mass 
RUUD oo cg ne oe 100 
LUE en os a hoeshelhllaade Ville ppanentlb teal telat cies Wiiah Ahem Se AE 20-60 
pl Ege ces el pe Rael en tee che Me tne tnd fas 5-20 
SOO OE) DT WOR YB Te SABES SR RS El 0-7 


The Index of Refraction shall be a minimum of 1.5 by the oil immersion 
method utilizing tungsten light at 25 °C. 


After refluxing a 50 g sample of beads in a Soxhlet Extractor for 8 hours 
with distilled water there shall be no more than a very slight reduction in 
luster or reflecting power of the beads. 


The beads shall have a specific gravity of 2.44 to 2.56 at 25 °C. 


The moisture content shall not exceed 0.01% when tested at 105 °C for 
3 hours. 


Test for moisture resistance by placing 900 g of beads in a reserved 
unbleached cotton bag approximately 260 mm by 430 mm (thread count 
48 by 48, per 25 mm). Then immerse the sample in distilled water at room 
temperature (21-22 °C) for 30 seconds or until the spheres are completely 
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covered. Then remove the sample and remove excess water by twisting the 
neck of the bag. After 2 hours, with the bag suspended at room tempera- 
ture, thoroughly mix the sample and transfer it to a clean, dry funnel (150 
mm top diameter, 120 mm depth and 9 to 10 mm stem inside diameter). 
The entire sample shall flow through the funnel with light tapping of the 
stem permissible only to initiate flow. 


(b) Glass Beads for Epoxy Paint. The glass spheres shall be colorless, 
clean, transparent, free from milkiness or excessive air bubbles, and 
essentially clean from surface scarring or scratching. They shall be 
spherical in shape and at least 70% shall be true spheres when tested by 
ASTM D1155, procedure A. 


The refractive index of the spheres shall be a minimum of 1.50 as 
determined by the liquid immersion method at 25 °C. | 


The silica content of the glass spheres shall not be less than 60%. The 
glass spheres shall have the following gradation when tested according to 
ASTM D1214. | 


Double Drop Method: 


TYPE | TYPE Il 
Sieve Size % Retained Sieve Size % Retained 
2 mm 0 850 pm 0-5 
1.7 mm 0-5 600 pm 5-20 
1.4 mm 5-20 300 pm 30-75 
1.18 mm 40-80 180 pm 9-32 
1 mm 10-40 Pan 0-10 
858 pm 0-5 
Pan 0-2 


The Type I glass spheres shall be coated with a silane-type adherence 
coating to enhance its embedment in, and adherence to, the applied. binder 
film. The coated beads shall emit a yellow-green fluorescence when tested 
by the Dansyl Chloride test procedure. The Type II glass spheres shall be 
treated with a moisture-proof coating. Glass beads shall show no tendency 
to absorb moisture in storage and shall remain free of clusters and lumps. 
They shall flow freely from dispensing equipment at any time when 
surface and atmospheric conditions are satisfactory for marking opera- 
tions. The moisture-resistance of the glass sphere shall be determined on 
the basis of the following test: 


Place 900 g of spheres in a washed cotton bag, having a thread count of 
80 per 1,000 mm? (warp and woof) and immerse the bag in a container 
of water for 30 seconds. Remove the bag and force excess water from 
the sample by squeezing the bag. Suspend and allow to drain for two 
hours at room temperature (21-22°C). Then mix the sample in the bag 
shaking thoroughly. Transfer a sample slowly to clean, dry glass funnel 
having a stem 100 mm in length, with a 9.5 mm inside diameter stem 
entrance opening and a minimum exit opening of 6 mm. The entire 
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sample shall flow freely through the funnel without stoppage. When first 


introduced into the funnel, if the sphere clogs, it is permissible to lightly 
tap the funnel to initiate the flow. 
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SECTION 731 
ENGINEERING FABRICS 


SCOPE 


731.01.01 Materials Covered. Engineering fabrics shall include 
pavement reinforcing fabric and any additional fabric types that may be 
specified in the Special Provisions. 


Furnish engineering fabrics in protective covers capable of protecting 
the fabric from ultraviolet rays, abrasion, and water. 


REQUIREMENTS 


731.02.01 Certificates. Furnish a Certificate of Compliance for each 


type of engineering fabric used on the project according to Subsection 
106.05. 


PHYSICAL PROPERTIES AND TESTS 


731.03.01 Pavement Reinforcing Fabric. Manufacture pavement 
reinforcing fabric from polyester, polypropylene, or polypropylene-nylon 
material. The fabric shall be nonwoven, and shall conform to the follow- 
ing: 


WE EES 2 OV age, a ca a 9 Je fs pe ag AD 0 RR RE LRN aed 100 to 270 
Grab tensile strength (25 min erip); N min., ASTM: D4632_..0 400 
PLOMO AOA ULC AK so 7g TUTTLE LIF OS epee ohio le seansdvosermasoncensebotess coepetnnsccsnaretcdoretadeoet 40 
Pape snicknescestniny .0.Mi Dt 7-7 yo eee ee 8 eee 0Q-3:tos2a 
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SECTION 732 
PERMANENT PAVEMENT MARKING FILM 


SCOPE 


732.01.01 Material Covered. This specification covers the quality 
requirements for permanent pavement marking film. 


REQUIREMENTS 


732.02.01 Certificates. Furnish a Certificate of Compliance for the 
pavement marking film according to Subsection 106.05. 


PHYSICAL PROPERTIES AND TESTS 


732.03.01 Permanent Pavement Marking Film (Type 1). The film 
shall conform to the following requirements: 


(a) 


(b) 


(c) 


(d) 


(e) 


Composition. The film shall consist of a mixture of polymeric 
materials, pigments, and glass beads uniformly distributed through- 
out its cross-sectional areas and with a reflective layer of beads 
bonded to the top surface. These materials shall be composed as 
follows: 


Minimum by Mass 


OSTNS MING Pb ICAZIESE ceo debi BB ec eek Stes tent... £2 2a o% 20% 
ESS AS cet SEP Bac RE ae BE RT TP eee ee 30% 
Loy Ste Lh by oete Poenial nangpeii ea aie lal Seinen aaa? 5 oie ele ane eae 30% 


Glass Beads. The glass beads shall be colorless and have a mini- 
mum index of refraction of 1.5 when tested using the liquid oil 
immersion method. 


Reflectance. These markings shall have the following initial aver- 
age reflectance value at 0.2 degrees and 0.5 degrees observation 
angles and 86 degrees entrance angle as measured according to 
Federal Test Method Standard No. 370. 

White Yellow 


Observation-Angles..:...20200...0202.2... 0.2° 0.5° 0.2° tT 9 
spomiic Lumingnce. 26 ee 550 380 410 250 


Thickness. The nominal thickness, excluding adhesive, shall be 
1.5 mm. 


Tensile Strength. The film shall have a minimum tensile strength 
of 276 kPa when tested according to ASTM D638. Test a sample 
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150 mm by 25 mm by 1.5 mm at a temperature between 21 °C and 
27 °C, using a jaw speed of 300 mm per minute. 


(f) Elongation. The film shall have a minimum elongation of 75% 


(g) 


(h) 


when tested according to ASTM D638, using a jaw speed of 300 
mm per minute. 


Plastic Pull Test. A test specimen made the same size as in 
paragraph (e) shall support a dead mass of 1.8 kg for not less than 5 
minutes at a temperature between 21 °C and 27 °C. 


Pigmentation. Select and blend the pigments to provide a marking 
film which is white or yellow conforming to standard highway 
colors through the expected life of the film. 


(i) Effective Performance Life. The film shall provide a neat and 


durable marking that will not flow or distort due to temperature if 
the pavement surface remains stable. Although reflectivity is 
reduced by wear, the pliant polymer shall provide a cushioned 
resilient substrate that reduces bead crushing and loss. The film 
shall be weather resistant, and, through normal traffic wear, shall 
show no appreciable fading, lifting, or shrinkage throughout the 
useful life of the marking, and shall show no significant tearing, roll 
back, or other signs of poor adhesion. 


These materials shall be capable of adhering to asphaltic and Portland 
cement concrete by means of a pressure sensitive precoated adhesive or a 
liquid contact cement which is applied at the time of installation. 


732.03.02 Permanent Pavement Marking Film (Type 2). The film 
shall conform to the requirements of (a) Composition, (b) Glass Beads, (c) 
Reflectance, (d) Thickness, (g) Plastic Pull Test, (h) Pigmentation, and (i) 
Effective Performance Life in Subsection 732.03.01 for the Type 1 film 
along with the following requirements: 


(a) 


(b) 


(c) 


Tensile Strength. The film shall have a minimum tensile strength 
of 1030 kPa of cross section when tested according to ASTM D638. 
A sample 150 mm by 25 mm by 1.5 mm shall be tested at a 
temperature between 21 °C and 27 °C, using a jaw speed of 300 
mm per minute. 


Elongation. The film shall have a minimum elongation of 15% 
when tested according to ASTM D638, using a jaw speed of 300 
mm per minute. 


Bead Retention. Using a Taber Abaser with an H-18 wheel and 
125 g load, a sample shall be inspected at 50, 100, and 200 cycles, 
under a microscope to observe the extent and type of bead failure. 
No more than 10% of the beads shall be lost due to pop-out and the 
predominant mode of failure shall be ‘‘wear down”’ of the beads. 
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(d) Skid Resistance. The surface of the film shall have an initial 
minimum skid resistance value of 55 when tested according to 
ASTM E303. 
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APPENDIX 


METRIC INFORMATION 


DEFINITIONS 


Soft conversion is an exact conversion of the English unit. Hard conver- 
sion is a close approximation of the English unit but is rounded logically 
in the metric system. 


BASIC DIMENSIONS 


PVN 1433-5 (th EL (mm) een 8 oe atte ee Lec Pec (N) 

ICCC A i cceensenceatt aan (m) [a 611-33) 2 RRR sa ce Ae Case EN (kN) 

Square deter. rn. (17) [OSS | 02. SSS AiO (cP peal Sa ois STONE PRE? (J) 

CUIG RUG (m7?) ETS SS ST EE RS ON er mae iG) 

hier). eee eee ete (L) DE 1) Niereat: mena) omnia lame REN:. |. 2 2, (g) 

PASCAL ~~ pee ss (Pa) SL CT anime aera ies ee ea ae eae el Al (kg) 

kilopascal venues, (kPa) BRICULIC COME ieee ete ash ses een cranes! (t) 

mepapescals 8)... (Mpa) kilogram per square metet..............-...-------- (kg/m?) 
PREFIXES 

COCV NGI ee 1 2 iS Irae teeth one tenth 

centr te... 1) jag RIE ap de a one hundredth 

militmy ae See Oe a ee one thousandth 

MiCTOr (ye AE a BO© foe ct ere one millionth 

ano Oh eb sed peeyt pe IO AOD nici aueeernmers one billionth 

ater Ge er BOF oa alte ke ace ten 

BO ChOK Dy oncecact erect OP ets. neceeeeeneprtemmt one hundred 

kilo @ejee. Boo 1 oe one thousand 

ios Mil) |) ee | (| ere AONE 3 one million 

Vice (Ge | 11 penne mm aeons cal one billion 


METRIC MEASUREMENTS 


Lengths = millimeters, meters, kilometers 

Areas = square meters or hectare (10,000 square meters) 
Volume = liters or cubic meters 

Mass = kilograms, metric tons 

Force = newton (N = kgem/s?) 

Pressure, stress = pascal (Pa = N/m?) 

Energy, Work = joule (J = Nem) 

Torque = newton meter (Nem) 

Speed, Velocity = meters/second, kilometers/hour 
Acceleration = meters/second squared, kilometers/hour squared 
Density = newton/meter cubed 

Temperature = Celsius 

Power = watt (W = J/s) 


[ 745 ] 


APPENDIX 





[ 746 ] 


CONVERSIONS 
Conversions From English To Metric Multiply 
Quantity Units by 
inch mm 25.4 
SIIB EER foot mm 304.8 
foot m 0.3048 
yard m 0.9144 
mile km 1.609344 
mile m 1609 .344 
inch/mile mm/km 15.7828 
: square inch mm? 645.16 
AREAS: square foot m? 0.092903 
square yard m? 0.836127 
acre m? 4046.873 
acre ha 0.404687 
square mile km? 259 
cubic inch mm? 16387.06 
ees cubic foot m 0.0283168 
cubic yard m? 0.764555 
gallon L 3.78541 
gal./yd. L/m 4.1398 
gal./sq. yd. L/m? 4.5273 
gal./cu. yd. L/m3 4.9511 
gal./acre L/ha 973530 
gal./ton Lit 4.1727 
ounces g 28.349523 
MASSES: pound kg 0.453592 
kip (1,000 Ibs.) t 0.453592 
ton t 0.907185 
pound N 4.44822 
FORCES: kip kN 4.44822 
lb./ft. N/m 14.5939 
He segs NCAR IN LEAG BE Ib./inch N/mm 0.175127 
Ibs./sq. ft. Pa 47.8803 
PAS Eat oe AN Stet kips/sq. ft. kPa 47.8803 
Ibs./sq. inch kPa 6.89476 
Ibs./sq. inch MPa 0.006895 
i kips/sq. inch MPa 6.89476 
ENERGY: foot pound J Lb. 35582 
ounces/sq. yd. kg/m? 0.0339057 
Massie TENG TY: Ibs./sq. ft. kg/m? 4.8824 
Ibs./sq. yd. kg/m? 0.54249 
Ibs./cubic ft. kg/m? 16.01846 
Ibs./cubic yd. kg/m? 0.593276 
Ibs./acre kg/ha 1.1208 
ton/acre t/ha 2.2417 
TEMPERATURE: (°F — 32)/1.8 = °C 
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